





e



+ & Hl

",- \f': A o
: VAR TE
# o 4 _

I E X i %ﬂbﬁﬁ LXA

A






=

-

gital Surfac
3

- @ Digital Ter‘aiﬁ' Model (DTM) - 2 IR 3t
AR~ 5 B E Wi e A
DEM $2 sLFa 8L

odel (DS

1@

- ALK

g






. e HASDIEE ’

® RIERTE B

® AL A BY 18 AL 4












The Global Positioning System
Measurements of code-phase arrival times from at least four satelliies are used to estimate four
quantities: position in three dimensions (X, ¥, Z) and GPS time (T).
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GPS Nominal Constellation

24 Satellites in 6 Orbital Planes
4 Satellites in each Plane

20,200 km Altitudes, 55 Degree Inclination













Peter H, Dana 10/6/98

Global Positioning System Satellites and Orbits
for 27 Operational Satellites on September 29. 1998
Satellite Positions at 00:00:00 9/29/98 with 24 hours (2 orbits) of Ground Tracks to 00:00:00 9/30/98
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CONTROL STATION RECEIVER
GPS CONTROL
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Global Positioning System (GPS) Master Control and Monitor Station Network
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L1 CARRIER 1575.42 MHz

WAMAWIAAAAIM L1 SIGNAL

C/A CODE 1.023MHz
JUPUN LT LT T )Q ® i

NAV/SYSTEM DATA 350 Hz

@ Modulo 2 Sum

P-CODE 10.23 MHz

L2 CARRIER 1227.6 MHz
AWMV L2 SIGNAL

GPS SATELLITE SIGNALS
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10111100011001101001110001110001011110001100110100111000111000

A Short Repeating PRIN Code Sample

1011110001100 11®IOA00MNIONAATIO000011110001100110100111000111000

No Correlation with a Different PRN Code

10000100180 1 10 G000 I0A TOE 0 000000000 i1 1 §1000110111010

Partial Correlation of Identical Receiver and Satellite PRN Codes

10000100801 100L1LEQ0QL1OL11ON0LQ000100101100111§1000110111010

Full Correlation (Code-Phase Lock) of Receiver and Satellite PRN Codes



h
The estimated ranges to each satellite iniersect within a small region when the receiver clock bhias is
correcily estimated and added io each measured relative range.
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TAGGED CYCLES AT TIME A TAGGED CYCLES AT TIMEE
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RANGE FROM S5V TO REMOTE HAS CHANGED BY 7 CYCLES
(IF NO CYCLE SLIPS HAVE OCCURRED)

CARRIER PHASE TRACKING
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