AGR 1515 Intro to GPS

Adam Wehrman




GPS in Agriculture

* Define Boundaries

* Reduce farmer fatigue

* Automate equipment
 Tie it to information (GIS)
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a) with a range measurement from b) with two satellites, the receiver is
one satellite, the receiver is posi- somewhere on a circle where the two
tioned somewhere on the sphere spheres intersect
defined by the satellite position and
the range distance, r

¢) with three satellites
the receiver is at one
of two points where the
three spheres intersect

d) with four satel-
lites, the receiver
is at the one point
where the four
spheres intersect.




Sources of Error

* Atmospheric delay

* Signal multi-path (reflection of signal)
* Receiver clock errors

* Orbital errors (satellite position error)
* Number of satellites visible

 Satellite geometry
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Satellite Geometry




Global Navigation Satellite System (GNSS

GPS (United States) — 31 satellites
GLONASS (Russia) — 24+ satellites
e Galileo (EU) — 24+ satellites

* Beidou (China) — 35 satellites

e QZSS (Japan) — 4+ satellites

* IRNSS (India) — 7 satellites




Line of latitude Line of longitude

Equator Prime meridian
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Understanding Longitude and Latitude

(

« ° =degrees, ‘= minutes, “=seconds

«1’=1/60 °, 1 minute = 1/60 degree

«1”=1/60", 1 second =1/60 minute
e« 1”7 =1/3600°, 1 second=1/3600 degree




Understanding Longitude and Latitude

(

« ° =degrees, ‘= minutes, “=seconds

e« 41° 56’ 54.3732” N, 87°39’ 19.2024” W
e “41 degrees, 56 minutes, 54.3732 seconds north”
e “87 degrees, 39 minutes, 19.2024 seconds west”
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Other Forms

* Degree Decimal system

41° 56’ 54.3732” N, 87° 39" 19.2024” W
Equal to...

41.9484°N, 87.6553°W

* How do we do this?




One degree is equal to 60 minutes and equal to 3600 seconds:

19 =60"= 3600"

One minute is equal to 1/60 degrees:

1'=(1/60)°=0.01666667°

One second 1s equal to 1/3600 degrees:

1" =(1/3600)° =2.77778e-4° = 0.000277778"

For angle with d integer degrees m minutes and s seconds:

dn::: ml SH

The decimal degrees dd is equal to:

dd =d + m/60 + s/3600




Convert 30 degrees 15 minutes and 50 seconds angle to decimal degrees:
30° 15" 50"
The decimal degrees dd is equal to:

dd =d +m/60 + s/3600 = 30° + 15760 + 50"/3600 =
30.263888889°




Datum

* Datum: an abstract
coordinate system with
a reference surface that
serves to provide known
locations to begin
surveys and create maps

Datum Shifts

97:44:25.19 West
Longitude (WGS 84)

CAPE

ARC 1950

EUROPEAN DATUM 1958

PROVISIONAL SOUTH AMERICAN

FULKOVO 1942

ADINDAN

SOUTH AMERICAN 1969

WGS T2

- 30:16:28.82 North
Latitude (WGS 84)

NAD 27

AUSTRALIAN GEODETIC SYSTEM 1984

ORDNANCE SURVEY 193

INDIAN

TOKYO

1000 metess

Position Shifts from Datum Differences

Texas Capitol Dome Horizontal Benchmark
Peter H Dana W12




Fits this part of
the Earth
poorly

North
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Fits this part of
the Earth well



