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The Global Positioning System (GPS) was put ing@lacthe U.S. Department of Defense during the
1980s and 1990s. GPS is composed of a group diiteaten orbit around the earth. The system was

originally conceived as having 24 satellites, bavrthere are at least 30 operating or serving ekupes.
The GPS satellites transmit a coded radio signekt bmearth that a GPS receiver can use to catciifat
exact position.

Since the U.S. developed the GPS system, sevéiel ocduntries have fielded or are developing their
own satellite-based positioning systems: Russia@BASS, Europe’s Galileo, India’s IRNASS, and
China’s BDS.

Initially, GPS was intended for military purpos@&fie United States intentionally degraded the sgynal
from the GPS satellites to make commercial GPSceevess accurate. This was called Selective
Availability. By 2000, the accuracy of commerciaP& receivers had improved using differential GPS
technology and the U.S. government decided to doyavith Selective Availability.

The concept behind GPS can be complicated, butideddn simple terms it works in this way: Each
GPS satellite is outfitted with an extremely actei@omic clock. The satellite is also programmét w
precise information about its orbit. The GPS sigeltansmits the time and orbital data as coddabra
signals.

A GPS receiver does just what its name indicatesckives the signals from GPS satellites. The GPS
receiver also has the accuracy of the satellitesa clocks, so it knows what time it is to extiyn
accurate precision. Even though the radio sigmalet from the GPS satellites at the speed of light
takes a small amount of time for them to reach3R& receiver. This is the key to GPS: the receiver
compares the time the satellite sent the dataetdirtie when the data was received. This information
along with the satellite’s orbital data allows tieeeiver device to calculate exactly how far away i
from the satellite. At this point, the positiontbE receiver device can be imagined to be located
anywhere on the surface of an imaginary sphere awtidius equal to the calculated distance.

Once this calculation is made using the signals fad least three GPS satellites, the GPS receoxer n
has three imaginary spheres that all define theivecs position. Where all these spheres intersect
defines the geographic location of the receivdit{ide and longitude). This process is called teilation.
If the receiver can get data from at least 4 stgsllit can also calculate altitude. The morelk&t® a
GPS receiver can get data from, the more accuriitedy calculate its position.

As was written above, the GPS receiver needs takhe exact time extremely accurately. Even a small
timing error can cause large variations in thetiocacalculations. Putting an atomic clock insidele

GPS receiver would be extremely expensive howeethe GPS receiver device uses the time signals
from the GPS satellites to correct its own clockan the receiver acquires data from four or more
satellites, the positional spheres (see above) shast a common intersection point — this is th& GP
receiver’s location. If they do not intersect ekadhere must be a small error in the receiveldgk. The
GPS receiver can calculate what clock correctiorgsiired to make the positional spheres interJdn.
GPS receiver can be used as an atomic clock -hgsait is receiving GPS signals.



Sometimes, GPS signals can bounce off of largeaolest or be delayed by atmospheric patterns. This
causes an error in the position calculations sintzes the signal longer than it should to trdvein the
satellite to the GPS receiver. Differential GPS {83 can help to solve these issues.

DGPS works by placing a separate receiver thatirenad a particular stationary, known location. The
DGPS transmitter sends its own data to the receivdns gives them accurate local reference datize¢o
for error correction.

Another method of providing corrections for GPShsllg is a Space-Based Augmentation System
(SBAS). This system is composed of networks of &stations” like DGPS. The difference is that these
stations transmit their information to a seriesatkllites in geostationary orbit. Then these kgl
transmit the information back to receivers on theugd to apply the corrections. This allows for @acim
wider coverage area for the correction signals.
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