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1 2

Satellite

Surveying

Logistics GPS

 (Combinatorial Optimisation

Problems COP)

Local and Global Optima
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    GPS                              GLONASS

(Elliott, 1996) 1 2

(GPS and GLONASS) 2 2

1 2 GLONASS GPS

Orbits Satellite Constellation

2 1 Signal Structure

 (Time

Spatial Coordinate System Reference)

1 2

(Chipping Rate)

1 2

(Polar Regions)
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System GPS (American) GLONASS (Russian)

 

 Constellation

Number of satellite 24 24

 Number of orbital

planes

6 3

Orbital inclination (deg) 55 65.8

Orbital radius (km) 26,560 25,510

Period (hr:min)

: 

11:58 11:16

 Ground track repeat sidereal day 8 sidereal days

Signal Characteristics

Carrier signal (MHz) L1:1575.42

L2:1227.60

L1:(1602+0.5625n)

L2:(1246+0.4375n)

24 ….. n=1 2
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Code CDMA

C/A code on L1

 P code on L1

and L2

FDMA

C/A code on L1

P code on L1 and L2

Code frequency (MHz)

 

C/A code:1.023

P code:10.23

C/A code: 0.511

P code: 5.11

Reference standards

Coordinate System WGS84 PZ90

Time UTC(USNO) UTC(SU)

 Accuracy specification(95%)

Horizontal (m) 100 100

Vertical (m) 140 250

 (Elliott, 1996) 1 2

48

(Elliott,1996)

.
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3 2

Terrestrial Methods

3D

 (Dare,

2 2 1995)
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2 2

Original Cost Matrix

3 2
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ab ac

c b Y

dc a X

Y d a X

c

Dare, 1995

Integer Variables

J (Sub-Schedules)

N R

U

2 2

c b a RZ RY RX

f e d

    

3 2
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4 2

(Terrestrial Networks)

 (Grafarend and Sanso,

Computer Simulation 1985)

 (Whiting,

1983)

J

N

R

U

j i Cij

r Sr

V

V C(V)

I(V)

Q(V)
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C(V)

4 2

6 2

.

:

Objective Function
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.

(Unknowns or Variables)

Constraints

.

.

” “

.

.

Combinatorial or Discrete

f (V)

V I

f(V)
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V V I

I

I(V)

V’ V

 f(V) f(V’) 

Local Optima

Global Optima

 (Improvement (Construction phase)

phase)

(Sessions Interchange)

.

LSD

Sequentially (Blind Search)
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3 2

 (More Promising Regions)

 (Global (Local Minimum)

Minimum)

5 2

1973

24

5 2 20

(Orbit) 

5 2 (Orbital Inclination) 55

1 2
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5 2

 (Leick,

(Saleh, 1996) 1995)

(Geographical Information System GIS)

6.2
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(Satellite Reference Systems)

(Local Reference Systems) 

7 2

1

3 2

6 2

 (Satellite

Ranging)

(Receiver)

(Travel Time Tv)

100
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10 100

1000

(Speed of Light) 

Tv * Speed of light = Distance

7 2

(186 000 miles per second)

6 2

(Rec. A) 8 2

(Sat. 1) 10000

10000
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8 2

(Rec. A) 9 2

12000 (Sat. 1) 10000

(Rec.A) (Sat. 2) 

10000

 Y X 12000

9 2

(Rec. A) 10 2

12000 (Sat. 1) 10000

(Sat. 3) 8000 (Sat. 2)

(Rec.A)
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.X 8000 12000 10000

10.2

 1984 (Datum)

World Geodetic System of 1984 WGS-84)

7.2 (Local) 

(Geocentric Co-

0,5 Ordinate)

 R
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 (Local Reference System)

 (Satellite Reference

System)

(Transformation Parameters) , ,

(  =394, 6 , 68,2 , 583

(  =431 , -111 , 370

7 2  

(Operational Control Segment OCS)

1 11 2

3 2

4
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11 2

(Atomic Clocks)

(Frequency Bands)

1

2 (Ephemeredes or Orbital Position)

(Correction to their Clocks) 3

(General Almanac)

(Carrier frequencies)

12 2 (10.23 MHz)

(from Seeber, 1993) 12 2

L1=154*10.23=1575.42 MHz (19.05 cm) 1
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 L2 =120*10.23=1227.60 MHz (24.45 cm) 2

(codes)

(Precise code L1 1 

 P code=10.23 MHz)

 (Coarse L2 1.023 MHz) 2

 Acquisition code, C/A

(Ambiguity) 13 2

(Ambiguity)

(B,C) 14 2 (N)



43

13 2 (Cycle Slips)

1

2

3

14 2

180
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(Seeber 1993)

(The Geometric Method)

 (The Ambiguity Search Methods)

 (The

 Combination of Code and Carrier Phase Observation)

(The Combined Methods)

(Heuristic Techniques)

(Saleh, 1996)

(Heuristic) (Simulation)

8 2

15 2 (Elliott, 1996)

1

(Ionosphere And Troposphere )

.(Receiver Noise) 2

(Ephemeris) 3

4
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  .(Multipath)

 (Selective 5

Availability) 

(The Atmospheric Effect) 1

(Troposphere) (Ionosphere) 

15 2
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16 2

(Receiver Effects) 2

 (Antenna Phase 1

(Satellite Elevation) Center)

 (The Signal Strength And The

Multipathing)

2

(Receiver Clocks) 3

(Satellite Errors) 3
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(Satellite Clocks) 

(Ephemeris) 

(Multipath Effect) 4

17 2

(Selective Availability) 5
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1

2 (Noise)

(Erroneous Orbital Data)

(Ephemeris) 

2000

17 2

(Basic GPS)
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(Differential GPS)

9 2

 (Differential Global

Positioning System GPS)

(Reference Receiver) 

 (Roving Receiver)

(real-time position measurement)

30 2

(IALA) International Association of Lighthouse Authorities
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(Differential GPS) 18 2

(Marine Radio Beacons)
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(The Coast Guard)

1 (

2 (

3 (

4 (

1 (

2 (
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3 (

4 ( 

 

 (Geographic Information 10 2

System GIS)

.

.

. 

.

.
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19 2

.

.

11 2



55

 

 



56


