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The basic principles of GPS involve position fixing, WGS84, time to fists fix, GPS signals, GPS error budget, and augmentation. The position fixing involves the GPS receiver establishing its position through the utilization of 3 satellites to determine its three-dimensional position. The GPS receiver has to know the range and position of the satellite.  According to Kaplan & Hegarty (2017), computing the distance to the 3 satellites enables triangulation of the three-dimensional location fix as the receiver has to be at the specific location three spheres intersect. In addition, the GPS receiver acquires the satellite timetable or almanac, clock data, and ephemeris from the digital information the satellites broadcast. The satellite timetable contains all the general constellation information which the receiver uses to identify the satellite in view and can be utilized position for navigation. The ephemeris information presents data of the chosen satellite orbit. Using the clock data, the GPS receiver can identify the satellite position relative to the earth’s center.

The information is converted into WGS84 which provides the longitude, latitude and height coordinates. The GPS receiver with no former information of the satellites time, almanac, and location requires approximately 15 minutes before the initial triangulation solution is obtainable. This is as a result of the time the receiver takes to access and load a full satellite timetable in its memory and the process occurs through trial and error. Therefore, if the almanac is fully loaded and the former or last position is known the time to first fix is decreased to minutes (Kaplan & Hegarty, 2017). The satellite signals received are normally weak since the energy is scarce in space. The weak signals are normally shielded by terrain, buildings or other hindrances decreasing the number of satellites in view. The GPS can be rendered unusable due to interference through jamming or unintended interferences. Errors in the GPS result from a blunder, distinctive values, and sources, bias or noises which decrease the precision of positions calculated by the receiver. GPS augmentation includes techniques used to improve the continuity, navigation accuracy, availability, and integrity. Some of the technique used is pseudolites which improve GPS continuity as well as availability by incorporating pseudo-satellites on the earth. RAIM enhance integrity by examining satellites used.
The application of GPS in earth science includes land surveys and measurement. GPS is useful during measurement of land; this is because GPS positioning utilization makes measurement easier. Use of GPS does not depend on control points on the earth as information is obtained from satellites. Land survey and measurement work is of high quality due to GPS positioning. For instance, aerial studies on impenetrable land surveys are capable through the GPS system also images of the land can be accessed. The second application is obtaining information on stationary survey and prediction of changes in the environment whereby incidents such as earthquakes can be predicted. GPS measurements are incorporated into operational systems used by meteorologists (Reddy, 2012). It is, therefore, possible to identify earth patterns through the GPS data assemblage method and mapping.
GPS is applied in agriculture where farm managers can trace and map areas in the farm infested by pests, disease, and weeds. Furthermore, farmers can utilize GPS technology to identify fertility difference throughout their lands and develop maps showing this condition. Crop yields in terms of low, medium and high, cropping amount and crop pattern in regions can be indicated through GPS (Reddy, 2012). The data obtained can be utilized during the planning phase. GPS technology is applied to military strategies. The army operations require GPS for navigation. In addition, the military can access data needed for map updating via the GPS and also helps the soldiers using a modernized weapon to locate their targets.
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     Measurement system in a is the principle of GPS while in b is the multilateral measurement (Wang et al., 2016)
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