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Design and Implementation of Receiver Network Elements
for Real-Time Precise GPS/GNSS

208 M oo 8@ 2

(Hee-Sung Kim and Hyung Keun Lee)

Abstract: Due to the deployment of various wireless networks otiginating from CDMA, GSM, and WLAN, it became very
convenient to exchange information from one place to another. As compared with the traditional environments for one-way
information distribution based on fixed radio frequency bands, the convenient wireless network environments will bring about
many changes in positioning technologies based on global navigation satellites. Among the many changes to come, the
reconfigurable receiver network is one of the most atiractive concepts since it can be tailored to a specific application area
among networked robots, formation flying, bridge monitoring, and traffic monitoring. As an initial study to develop a
reconfigurable receiver network, this paper deals with the design and implementation of the key elements of the reconfigurable
receiver netowork; server, broadcaster, and client. In the designed receiver network, a sever receives and decodes measurements
from a reference receiver installed at a known location, a broadcaster processes and transfers the messages from servers to
clients and manages connections with servers and clients, a client receives the messages from the broadcaster and performs
differential positioning. A real-time experiment result is demonstrated to validate the functionalities of each network element.
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Fig. 1. Utilization configuration of future global navigation
satellite receiver network [6].
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Table 1. Message format received by broadcaster.

Headerl | Header2 Description

0x01 Reserved
0x02 12} Q&4
0x03 22} &8

0x00 0x04 ID =& Password EYUx}
0x05 FYg ID7} HEF
0x06 Q=T M7} o
0x07 Azt 753
0x14 Hd1718%

0x00 | 0xI5 ALRE SR
0x16 Havgey
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Table 2. Message format received by server.
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Table 3. Message format received by client.

Header! | Header2 Description
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H* 4. Member o tf 3t do]EHo] 2 AR 5.
Table 4. Database elements for members.

Field Type Description
No int(11) AHEAF WS
User_id char(20) ID
Pass char(41) HYUH S
Selcb char(2) Folo| N E/MY TR}
Level int(2) KT

3 5. Reference station of] th3} Ho|E{H| o] A FA QA
Table 5. Database elements for reference stations.

Field Type Description
No int(11) AREA W3
User_id char(20) ID
Basename char(20) 71T olE
Rinexname char(20) RINEXH}Y o] &
Base_addr char(20) 71&EE 93

Ecefx double(13,3)
Ecefy double(13,3)
Ecefz double(13,3)

715 HEX)
7IE5 #3E(Y)
71ES FHRD)

Ant-type varchar(30) e F5
Rev-type varchar(30) FA7 25
Numtype int(3) A3 A

Types char(30) 243 25

® 6. RINEX 1ol tigt dlo]ejullo] 2 A Q 4
Table 6. Database elements for RINEX file.

Field Type Description

No int(11) o HE
Basename char(20) 71 ol 8
Rinexname char(20) RINEXY] o]&

Date int(11) 22 2K0000/00/00)

Nav varchar(20) I dlolg o]g

Obs varchar(20) #= dlolH o]&
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Fig. 7. Internal data flow of client.
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Fig. 8. Instrument configuration and experiment area.
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Fig. 9. Screen snap shot to connect GPS receiver and receiver
network(client).
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Fig. 10. Screen snap shot to display map, honzotal tragectory, and
height trajectory.
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Fig. 12. Comparison of magnified trajectory(post analysis).
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