
THE HISTORY OF GPS

Throughout time people have developed a variety of ways to figure out their position on earth and to navigate from one place to another. Early mariners relied on angular measurements to celestial  bodies like the sun and stars to calcu​late their location. The 1920s witnessed the introduction of a more advanced technique – radio-navigation based at first on radios that allowed navigators to locate the direction of shore-based transmitters when in range. Later, the de​velopment of artificial satellites made possible the transmission of more-pre​cise radio navigation signals and sparked a new era in navigation technology. Satellites were first used in position-finding in a simple but reliable two-dimensional Navy system called Transit. This laid the groundwork for a system that would later revolutionize navigation forever—the Global Positioning System.

The Global Positioning System is a 24-satellite constellation that can tell you where you are in three dimensions. GPS navigation and position determination is based on measuring the distance from the user position to the precise loca​tions of the GPS satellites as they orbit. By measuring the distance to four GPS satellites, it is possible to establish three co-ordinates of a user’s position (latitude, longitude, and altitude) as well as GPS time. Originally developed by the Department of Defense (DoD) to meet military re​quirements, GPS was quickly adopted by the civilian world even before the system was operational.

GPS had forerunners:  Beginning in the early 1960s, the U.S. Department of Defense began pursuing the idea of devel​oping a global, all-weather, continuously available, highly accurate positioning and navigation system that could address the needs of a broad spectrum of users. As a result, the U.S. Navy and Air Force began studying the concept of using radio signals transmitted from satellites for positioning and navigation purposes. These studies developed concepts and experimental satellite programs, which became the building blocks for the Global Positioning System.

The Navy sponsored two programs which were predecessors to  GPS: Transit and Timation. Transit was the first operational satellite-based navigation sys​tem. Developed by the Johns Hopkins Applied Physics Laboratory in the 60s, Transit consists of 7 low-altitude polar-orbiting satellites that broadcast very stable radio signals; several ground-based monitor stations to track the satellites; and facilities to update satellite orbital parame​ters. Transit users determine their position on earth by measuring the Doppler shift of signals transmitted by the satellites.

Originally designed to meet the Navy’s requirement for locating ballistic missile submarines and other ships at the ocean’s surface, Transit was made available to civilian users in 1967. It was quickly adopted by a large number of commer​cial marine navigators and owners of small pleasure craft and is still operated by the Navy today.

Vocabulary

This laid the groundwork: pose le basi 

To witness: testimoniare qui: videro

to meet: incontrare qui: far fronte a 

broad spectrum: largo spettro

building blocks: gli elementi costituitivi 

to track: seguire

facilities: equipaggiamento, attrezzature, mezzi

Doppler shift: spostamento, effetto Doppler

Questions 

How did early sailors navigate?

What is radio navigation?

What is Transit?

Could you measure altitude with Transit?

Did Transit need more or less satellites than GPS?
Does GPS require a measurement of distance? If so, to what?

Which  physical effect is used in Transit?

Why was Transit originally developed?

