
Intelsat series 

The Intelsat VI series of satellites were the 8th generation of geostationary communications 

satellites for the Intelsat Corporation. Designed and built by Hughes Aircraft Company (HAC) in 

1983-1991, there were five VI-series satellites built 601, 602, 603, 604, and 605. 

Design 

The Intelsat VI satellite was designed as a spinning satellite as had previous satellite designs. The 

main body of the spacecraft was spun at 30 revolutions per minute (rpm) to impart gyroscopic 

stability to the satellite in the Earth's gravitation field. A section of the spacecraft supporting the 

communications payload and antenna was de-spun to allow the antenna to point at the desired 

location on the earth. 

The Intelsat VI series combined two design features of previous HAC satellites, larger solar 

array and wide body design. The HS376 extended power spinner satellite had an extra concentric 

cylindrical solar array which deployed after launch to increase the power generating capability of 

the satellite, and allow for a larger communications payload. The U.S Government's Wide-body 

Spacecraft was a larger diameter satellite designed to be launched by the Space Transportation 

System (STS, US Space Shuttle). Thus the Intelsat VI satellite were of a wide body spinning 

design with a larger solar array, due to the deploy-able array. The later HS393 series of satellites 

also used the wide body and extended solar array design. 

This resulted in a spacecraft that was 3.6 meters (11 ft 10 in) in diameter and approximately 

5.2 m (17 ft 1 in) tall as configured for launch on an Ariane 4 rocket. When the spacecraft had 

arrived at its assigned orbital location, the concentric solar array would be extended (deployed), 

along with deployment of the communications antenna. The spacecraft would then be 11.7 m 

(38 ft 5 in) in length. 

The Intelsat VI series of satellite were designed to be launched by either Ariane 4 rockets or the 

U.S. Space Shuttle. 

Propulsion 

A liquid bi-propellant propulsion subsystem was used on the Intelsat VI series satellites, and 

used nitrogen tetra-oxide and mono-methyl hydrazine. Four radial thrusters, rated at 

22 newtons (N) (5 lbf) are used for east-west station-keeping, and spin-up/spin-down control. 

Two 22 N axial mounted thrusters provide north-south station-keeping and attitude control. Two 

490 N (110 lbf)apogee thrusters were used to provide the apogee boost to the satellite and 

support re-orientation maneuvers. 
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Power subsystem 

The solar array on the Intelsat VI was sized to provide about 2600 watts of power at the 

beginning of the satellites life. The Intelsat VI satellites used nickel hydrogen pressure vessel 

batteries to support operation when the spacecraft was in eclipse behind the earth. 

As noted in the introduction, the Intelsat VI series of satellites were designed with a cylindrical 

spacecraft body which was covered by photovoltaic (PV) solar cells. Since the satellite was 

rotating at 30 rpm, a flat panel solar array on a side of the spacecraft would be exposed to the sun 

intermittently and not generate continuous power. With a cylindrical array part of the solar array 

would always be in sunlight and would generate power for the spacecraft to operate. 

Communications payload 

The communications payload basically consists of the receivers, filters, amplifiers and 

interconnection cables or waveguide used to receive radio signals from earth transmitters, and 

convert them to suitable downlink frequencies, and retransmit the signals back to the earth. 

The Intelsat VI satellite used C-band at 6 GHz for the uplink/4 GHz for the downlink, and Ku-

band at 14 GHz uplink/11 GHz downlink, and had 50 communications transponders which were 

designed to carry 33,000 telephone circuits, the equivalent of 33,000 two way telephone calls, as 

well as four television channels. The Intelsat VI satellites used a RF switching network to allow 

static connections between the uplink channels and downlink channels. The satellite also used 

a time division multiple access (TDMA) dynamic microwave switching network on channels 1-2 

and 3-4 to allow the dynamic cross connection of the channels for TDMA type signals. 

Antennas 

The antenna system and coverages were designed to be identical for all of the Intelsat VI 

satellites. This provided simplicity of design and manufacturing for the five satellites in the 

series, since all the antenna components could be made identical for each of the five satellites. It 

also allows for any of the VI series satellites to replace another satellite in case of an on-orbit 

failure. 

A 2.0 m diameter reflector antenna was used for receiving C-band signals transmitted up from 

the earth. The satellite had two C-band "hemi" beam coverages which were designed to cover the 

landmass areas as seen from any of the orbital locations. Four beams were designed to provide 

smaller zone coverage for specific areas of the earth depending on the orbital location. Both the 

"hemi" and zone beams used an antenna reflector 3.2 m (10 ft 6 in) in diameter with a 4.2 m 

(13 ft 9 in) focal length. A 149 element feed horn array and four switching networks (three were 

switchable in orbit) allowed the zone coverage to be changed to match the orbital location. 
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The satellite had a C-band global coverage horn, which provided coverage of the entire earth, for 

receive and transmission of two channels or repeaters. 

The satellite also had two Ku-band steerable spot beams which could be moved to cover any 

specific area on the earth, and could be re-pointed as needed. The Ku-band spot beams provide 

both receive and transmit capability. 

Launch 

Via Ariane 4 

When launched by the Ariane 4 the satellite would be mounted to a SPELDA adapter (a satellite 

payload carrier system), which is mounted on the top of the Ariane 4 rocket. A protective shroud 

or fairing covers the satellite and upper stage and protects it from aerodynamic forces (high 

speed air flow) during launch. The fairing is jettisoned when the rocket has reached the upper 

atmosphere and the aerodynamic forces are no longer significant. When the upper stage has 

finished firing and is coasting, the upper stage (and satellite) was spun up to 5 rpm prior to 

release of the satellite. This provides initial stability for the satellite after release from the rocket 

upper stage. The Ariane 4 put the Intelsat VI satellites directly into a transfer orbit. Ground 

commands would fire the apogee engines for circularizing of the initial orbit and stabilization at 

the desired geostationary orbital location. Ground commands would then also be used to 

command the satellite to spin up to its normal spin rate. 

Via U.S. Space Shuttle 

When launched by the U.S. Space Shuttle a solid propellant perigee stage (motor and carrier) 

would be attached to the bottom of the spacecraft. This carrier was used to mount the satellite 

into a cradle in the Space Shuttle cargo bay. The satellite was ejected from the space shuttle 

"Frisbee-style" which imparted a stabilizing spin to the satellite. The satellite was allowed to 

drift a safe distance from the space shuttle before the perigee motor was fired. The perigee motor 

provided energy (velocity) to the satellite to raise the apogee of the satellite's orbit; it is named 

for the location in the orbit at which it is used. The perigee motor was jettisoned after it was 

used. The liquid fuel apogee engines of the Intelsat VI satellites were then used to boost the 

perigee of the satellite and provide orbit circularization through apogee burns. 

On station 

Upon arrival on station (assigned geostationary orbital location) and after correct orientation, the 

payload (and antenna) section of the satellite would be de-spun and pointed at the desired 

location on the earth, the solar array would be deployed, and the communications antenna would 

be deployed. 
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Intelsat 603 

Intelsat 603 was launched by a Commercial Titan III on 14 March 1990. The separation of the 

upper (second) stage from the satellite failed. This left the satellite and the upper stage attached 

to each other, and Intelsat was unable to fire the perigee motor to boost the satellite to its higher 

orbit. Intelsat flight controllers jettisoned the perigee motor which detached the satellite from the 

Titan upper stage. However without the perigee motor the satellite could not be boosted to its 

nominal geostationary orbit. The on-board propulsion system was used to move the satellite into 

a slightly higher stable orbit. 

Intelsat arranged for a rescue of 603 by the US Space Shuttle. STS-49 was launched on May 7, 

1992, 7:40 p.m. EDT. Three of the shuttle astronauts successfully captured the satellite by hand 

on May 14, 1992, after several failed attempts using a capture bar. After being secured in the 

shuttle cargo bay, a new perigee kick motor was installed. Intelsat 603 was released from the 

shuttle and the perigee kick motor was successfully ignited and 603 was placed into the proper 

geostationary orbit. 

Intelsat VI Model 

A 1/2 scale model is on display in the main lobby of the Intelsat Headquarters building, which is 

located at 3400 International Drive NW, Washington DC 20008. There are other Intelsat 

satellites models displayed, along with models of several rockets that have been used to launch 

Intelsat satellites. 
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INSAT 

INSAT or the Indian National Satellite System is a series of multipurpose geo-stationary 

satellites launched by ISRO to satisfy the telecommunications, broadcasting, meteorology, 

and search and rescue operations. Commissioned in 1983, INSAT is the largest domestic 

communication system in the Asia Pacific Region. It is a joint venture of the Department of 

Space, Department of Telecommunications, India Meteorological Department, All India 

Radio and Doordarshan. The overall coordination and management of INSAT system rests with 

the Secretary-level INSAT Coordination Committee. 

INSAT satellites provide transponders in various bands (C, S, Extended C and Ku) to serve the 

television and communication needs of India. Some of the satellites also have the Very High 

Resolution Radiometer (VHRR), CCD cameras for metrological imaging. The satellites also 

incorporate transponder(s) for receiving distress alert signals for search and rescue missions in 

the South Asian and Indian Ocean Region, as ISRO is a member of the Cospas-

Sarsat programme. 

INSAT System 

The Indian National Satellite (INSAT) system was commissioned with the launch of INSAT-1B 

in August 1983 (INSAT-1A, the first satellite was launched in April 1982 but could not fulfill 

the mission). INSAT system ushered in a revolution in 

India’s television and radio broadcasting, telecommunications and meteorological sectors. It 

enabled the rapid expansion of TV and modern telecommunication facilities to even the remote 

areas and off-shore islands. Together, the system provides transponders in C, Extended C and 

Ku bands for a variety of communication services. Some of the INSATs also carry instruments 

for meteorological observation and data relay for providing meteorological services. 

KALPANA-1 is an exclusive meteorological satellite. The satellites are monitored and controlled 

by Master Control Facilities that exist in Hassan and Bhopal. 

Satellite in Service 

Of the 21 satellites launched in the course of the INSAT program, 11 are still in operation.  

INSAT-2E 

It is the last of the five satellites in INSAT-2 series {Prateek }. It carries seventeen C-band and 

lower extended C-band transponders providing zonal and global coverage with an Effective 

Isotropic Radiated Power (EIRP) of 36 dBW. It also carries a Very High Resolution 

Radiometer (VHRR) with imaging capacity in the visible (0.55-0.75 µm), thermal infrared (10.5-

12.5 µm) and water  vapour (5.7-7.1 µm) channels and provides 2x2 km, 8x8 km and 8x8 km 
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ground resolution respectively. In addition to the above two payloads it has with it a Charge 

Coupled Device (CCD) camera providing 1x1 km ground resolution in the Visible (0.63-

0.69 µm), Near Infrared (0.77-0.86 µm) and Shortwave Infrared (1.55-1.70 µm) bands.
[2]

 

INSAT-3A 

The multipurpose satellite, INSAT-3A, was launched by Ariane in April 2003. It is located at 

93.5 degree East longitude. The payloads on INSAT-3A are as follows: 

 12 Normal C-band transponders (9 channels provide expanded coverage from Middle East to 

South East Asia with an EIRP of 38 dBW, 3 channels provide India coverage with an EIRP 

of 36 dBW and 6 Extended C-band transponders provide India coverage with an EIRP of 36 

dBW). 

 6 Ku band transponders provide India coverage with EIRP of 48 dBW. 

 Very High Resolution Radiometer(VHRR) with imaging capacity in the visible (0.55-

0.75 µm), thred (10.5-12.5 µm) and water vapour (5.7-7.1 µm) channels, provide 2x2 km, 

8x8 km and 8x8 km ground resolutions respectively. 

 A CCD camera provides 1x1 km ground resolution, in the visible (0.63-0.69 µm), near 

infrared (0.77-0.86 µm) and shortwave infrared (1.55-1.70 µm) bands. 

 A Data Relay Transponder (DRT) having global receive coverage with a 400 MHz uplink 

and 4500 MHz downlink for relay of meteorological, hydrological and oceanographic data 

from unattended land and ocean-based automatic data collection-cum-transmission 

platforms. 

 A Satellite Aided Search and Rescue (SAS&R) SARP
 

payload having global receive 

coverage with 406 MHz uplink and 4500 MHz downlink with India coverage, for relay of 

signals from distress beacons in sea, air or land. 

INSAT-3C 

Launched in January 2002, INSAT-3C is positioned at 74 degree East longitude. INSAT-3C 

payloads include 24 Normal C-band transponders providing an EIRP of 37 dBW, six Extended 

C-band transponders with EIRP of 37 dBW, two S-band transponders to provide BSS services 

with 42 dBW EIRP and an MSS payload similar to that on INSAT-3B. All the transponders 

provide coverage over India.  

INSAT-3D 

Launched in July 2013, INSAT-3D is positioned at 82 Degree East longitude. INSAT-3D 

payloads include Imager, Sounder, Data Relay Transponder and Search & Rescue Transponder. 

All the transponders provide coverage over large part of the Indian Ocean region covering India, 
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Bangladesh, Bhutan,Maldives, Nepal, Seychelles, Sri Lanka and Tanzania for rendering distress 

alert services 

INSAT-3E 

Launched in September 2003, INSAT-3E is positioned at 55 degree East longitude and carries 24 

Normal C-band transponders provide an edge of coverage EIRP of 37 dBW over India and 12 

Extended C-band transponders provide an edge of coverage EIRP of 38 dBW over India. 

KALPANA-1 

KALPANA-1 is an exclusive meteorological satellite launched by PSLV in September 2002. It 

carries Very High Resolution Radiometer and DRT payloads to provide meteorological services. 

It is located at 74 degree East longitude. It's first name was METSAT. It was later renamed as 

KALPANA-1 to commemorate Kalpana Chawla. 

GSAT-2 

Launched by the second flight of GSLV in May 2003, GSAT-2 is located at 48 degree East 

longitude and carries four Normal C-band transponders to provide 36 dBW EIRP with India 

coverage, two Ku band transponders with 42 dBW EIRP over India and an MSS payload similar 

to those on INSAT-3B and INSAT-3C. 

EDUSAT 

Configured for audio-visual medium employing digital interactive classroom lessons and 

multimedia content, EDUSAT was launched by GSLV in September 2004. Its transponders and 

their ground coverage are specially configured to cater to the educational requirements. The 

satellite carries a Ku band transponder covering the Indian mainland region with 50 dBW EIRP, 

five Ku band spot beam transponders for South, West, Central, North and North East regional 

coverage with 55 dBW EIRP and six Extended C-band transponders with India coverage with 37 

dBW EIRP. EDUSAT is positioned at 74 degree East longitude and is collocated with 

KALPANA-1 and INSAT-3 

INSAT-4 Series 

INSAT-4A 

Launched in December 2005 by the European Ariane launch vehicle, INSAT-4A is positioned 

at 83 degree East longitude along with INSAT-2E and INSAT-3B. It carries 12 Ku band 36 MHz 

bandwidth transponders employing 140 W TWTAs to provide an EIRP of 52 dBW at the edge of 

coverage polygon with footprint covering Indian main land and 12 C-band 36 MHz bandwidth 

transponders provide an EIRP of 39 dBW at the edge of coverage with expanded radiation 
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patterns encompassing Indian geographical boundary, area beyond India in southeast and 

northwest regions. Tata Sky, a joint venture between the TATA Group and STAR uses INSAT-

4A for distributing their DTH service. 

INSAT-4B 

It was launched in March 2007 by the European Ariane launch vehicle. Configured with 

payloads identical to that of INSAT-4A, INSAT-4B carries 12 Ku band and 12 C-band 

transponders to provide EIRP of 52 dBW and 39 dBW respectively. Two Tx /Rx dual grid offset 

fed shaped beam reflectors of 2.2 m diameter for Ku band and 2 m diameter for C-band are used. 

INSAT-4B augments the high power transponder capacity over India in Ku band and over a 

wider region in C-band. It is co-located with INSAT-3A at 93.5 degree E longitude.  

The national space agency Indian Space Research Organisation (ISRO) has allotted nearly seven 

Ku band transponders to Sun Direct; a DTH service provider from South India, and the other five 

to Doordarshan's  DD Direct Plus. 12 transponders in the C band are for TV, radio and 

telecommunication purposes 

Glitch in INSAT 4B 

On July 7, 2010, ISRO has reported a glitch in the operation of INSAT 4B. Power was not 

flowing from one of the solar panels to the satellite bus from July 7 night, which led to switching 

off 50 per cent of the transponders on board the satellite. ISRO engineers said the glitch could 

have developed because a relay that transferred power from the solar panel to the satellite bus 

could have “misbehaved” or the wires connecting the panel to the satellite could have snapped. 

INSAT-4CR 

INSAT-4CR was launched on 2 September 2007 by GSLV-F04.
[11]

 It is a replacement satellite of 

INSAT-4C which was lost when GSLV-F02 failed and had to be destroyed on its course. It 

carries 12 Ku band 36 MHz bandwidth transponders employing 140 W TWTAs to provide an 

Effective Isotropic Radiated Power of 51.5 dBW at Edge of Coverage with footprint covering 

Indian mainland. It also incorporates a Ku band Beacon as an aid to tracking the satellite. 

GSAT-8 / INSAT-4G 

GSAT-8, India’s advanced communication satellite, is a high power communication satellite 

being inducted in the INSAT system. Weighing about 3100 kg at lift-off, GSAT-8 is configured 

to carry 24 high power transponders in Ku-band and a two-channel GPS Aided Geo Augmented 

Navigation (GAGAN) payload operating in L1 and L5 bands. 
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GSAT-12 

GSAT-12 is configured to carry 12 Extended C-band transponders to meet the country's growing 

demand for transponders in a short turn-around-time. The 12 Extended C-band transponders of 

GSAT-12 will augment the capacity in the INSAT system for various communication services 

like Tele-education, Telemedicine and for Village Resource Centres (VRC). It weighs about 

1410 kg at lift-off. 

GSAT-10 

GSAT-10 is an Indian communication satellite which was launched by Ariane-5ECA carrier 

rocket in 2012. It will field C and Ku band transponders, and includes a navigation payload to 

augment GAGAN capacity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Very Small Aperture Terminal (VSAT) 

A very small aperture terminal (VSAT), is a two-way satellite ground station or a 

stabilized maritime Vsat antenna with a dish antenna that is smaller than 3 meters. The majority 

of VSAT antennas range from 75 cm to 1.2 m. Data rates typically range from 4 kbit/s up to 16 

Mbit/s. VSATs access satellite(s) in geosynchronous orbit to relay data from small remote earth 

stations (terminals) to other terminals (in mesh topology) or master earth station "hubs" (in star 

topology). 

VSATs are most commonly used to transmit narrowband data (point of sale transactions such as 

credit card, polling or RFID data; or SCADA), or broadband data (for the provision of satellite 

Internet access to remote locations, VoIP or video). VSATs are also used for transportable, on-

the-move (utilising phased array antennas) or mobile maritime communications. 

Configuration: 

Most VSAT networks are configured in one of these topologies: 

 A star topology, using a central uplink site, such as a network operations center (NOC), to 

transport data back and forth to each VSAT terminal via satellite, 

 A mesh topology, where each VSAT terminal relays data via satellite to another terminal by 

acting as a hub, minimizing the need for a centralized uplink site, 

 A combination of both star and mesh topologies. Some VSAT networks are configured by 

having several centralized uplink sites (and VSAT terminals stemming from it) connected in 

a multi-star topology with each star (and each terminal in each star) connected to each other 

in a mesh topology. Others configured in only a single star topology sometimes will have 

each terminal connected to each other as well, resulting in each terminal acting as a central 

hub. These configurations are utilized to minimize the overall cost of the network, and to 

alleviate the amount of data that has to be relayed through a central uplink site (or sites) of a 

star or multi-star network. 

Future Application: 

Advances in technology have dramatically improved the price/performance equation of FSS 

(Fixed Service Satellite) over the past five years. New VSAT systems are coming online 

using Ka band technology that promise higher data rates for lower costs. 

FSS systems currently in orbit have a huge capacity with a relatively low price structure. FSS 

systems provide various applications for subscribers, including: telephony, fax, television, high 

speed data communication services, Internet access, satellite news gathering (SNG), Digital 
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Audio Broadcasting (DAB) and others. These systems are applicable for providing various high-

quality services because they create efficient communication systems, both for residential and 

business users. 

Technology 

Initially the use of VSAT antennas at sea was for transmission of television signals. One of the 

first companies to manufacture stabilized VSAT antennas was SeaTel of Concord, California 

which launched their first stabilized antenna in 1978. Sea Tel dominates the supply of two-way 

VSAT stabilised antenna systems to the marine market with almost 72 percent of the market in 

2007 compared with Orbit’s 17.6 per cent.
[4]

 Initially maritime VSAT was using Single Channel 

Per Carrier - SCPC technology - which suited large volume users like oil drilling rigs and oil 

platforms and large fleets of ships from one shipowner sailing within one or few satellite 

footprints. This changed when the company iDirect launched its IP-based Time Division 

Multiple Access (TDMA) technology that dynamically allocated bandwidth to each ship for 

shared bandwidth, lowering the entry level cost for getting maritime VSAT installed, which 

turned out to be of key importance to small-to mid-sized fleets, and thus to the market 

acceptance of VSAT. 
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GSM 

GSM (Global System for Mobile Communications, originally Groupe Spécial Mobile), is a 

standard set developed by the European Telecommunications Standards Institute (ETSI) to 

describe protocols for second generation (2G) digital cellular networks used by mobile phones. It 

became the de facto global standard for mobile communications with over 80% market share. 

The GSM standard was developed as a replacement for first generation (1G) analog cellular 

networks, and originally described a digital, circuit-switched network optimized for full 

duplex voice telephony. This was expanded over time to include data communications, first by 

circuit-switched transport, then packet data transport via GPRS (General Packet Radio Services) 

and EDGE (Enhanced Data rates for GSM Evolution or EGPRS). 

Subsequently, the 3GPP developed third generation (3G) UMTS standards followed by fourth 

generation (4G) LTE Advanced standards, which are not part of the ETSI GSM standard. 

"GSM" is a trademark owned by the GSM Association. It may also refer to the initially most 

common voice codec used, Full Rate. 

Technical details 

 

 

The structure of a GSM network 

Network structure 

The network is structured into a number of discrete sections: 

 Base Station Subsystem – the base stations and their controllers explained 

 Network and Switching Subsystem – the part of the network most similar to a fixed network, 

sometimes just called the "core network" 

 GPRS Core Network – the optional part which allows packet-based Internet connections 
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 Operations support system (OSS) – network maintenance 

Base station subsystem 

GSM is a cellular network, which means that cell phones connect to it by searching for cells in 

the immediate vicinity. There are five different cell sizes in a GSM network—

macro, micro, pico, femto, and umbrella cells. The coverage area of each cell varies according to 

the implementation environment. Macro cells can be regarded as cells where the base 

station antenna is installed on a mast or a building above average rooftop level. Micro cells are 

cells whose antenna height is under average rooftop level; they are typically used in urban areas. 

Picocells are small cells whose coverage diameter is a few dozen metres; they are mainly used 

indoors. Femtocells are cells designed for use in residential or small business environments and 

connect to the service provider’s network via a broadband internet connection. Umbrella cells are 

used to cover shadowed regions of smaller cells and fill in gaps in coverage between those cells. 

Cell horizontal radius varies depending on antenna height, antenna gain, and propagation 

conditions from a couple of hundred metres to several tens of kilometres. The longest distance 

the GSM specification supports in practical use is 35 kilometres (22 mi). There are also several 

implementations of the concept of an extended cell, where the cell radius could be double or 

even more, depending on the antenna system, the type of terrain, and thetiming advance. 

Indoor coverage is also supported by GSM and may be achieved by using an indoor picocell base 

station, or an indoor repeater with distributed indoor antennas fed through power splitters, to 

deliver the radio signals from an antenna outdoors to the separate indoor distributed antenna 

system. These are typically deployed when significant call capacity is needed indoors, like in 

shopping centers or airports. However, this is not a prerequisite, since indoor coverage is also 

provided by in-building penetration of the radio signals from any nearby cell. 

GSM carrier frequencies 

GSM networks operate in a number of different carrier frequency ranges (separated into GSM 

frequency ranges for 2G and UMTS frequency bands for 3G), with most 2G GSM networks 

operating in the 900 MHz or 1800 MHz bands. Where these bands were already allocated, the 

850 MHz and 1900 MHz bands were used instead (for example in Canada and the United 

States). In rare cases the 400 and 450 MHz frequency bands are assigned in some countries 

because they were previously used for first-generation systems. 

Most 3G networks in Europe operate in the 2100 MHz frequency band. For more information on 

worldwide GSM frequency usage, see GSM frequency bands. 
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Regardless of the frequency selected by an operator, it is divided into timeslots for individual 

phones. This allows eight full-rate or sixteen half-rate speech channels per radio frequency. 

These eight radio timeslots (or burst periods) are grouped into a TDMA frame. Half-rate 

channels use alternate frames in the same timeslot. The channel data rate for all 8 

channels is 270.833 kbit/s,and the frame duration is 4.615 ms. 

The transmission power in the handset is limited to a maximum of 2 watts in GSM 

850/900 and 1 watt in GSM 1800/1900. 

Voice codecs 

GSM has used a variety of voice codecs to squeeze 3.1 kHz audio into between 6.5 and 13 kbit/s. 

Originally, two codecs, named after the types of data channel they were allocated, were used, 

called Half Rate (6.5 kbit/s) and Full Rate (13 kbit/s). These used a system based on linear 

predictive coding (LPC). In addition to being efficient with bitrates, these codecs also made it 

easier to identify more important parts of the audio, allowing the air interface layer to prioritize 

and better protect these parts of the signal. 

As GSM was further enhanced in 1997with the Enhanced Full Rate (EFR) codec, a 12.2 kbit/s 

codec that uses a full-rate channel. Finally, with the development of UMTS, EFR was refactored 

into a variable-rate codec called AMR-Narrowband, which is high quality and robust against 

interference when used on full-rate channels, or less robust but still relatively high quality when 

used in good radio conditions on half-rate channels. 

Subscriber Identity Module (SIM) 

One of the key features of GSM is the Subscriber Identity Module, commonly known as a SIM 

card. The SIM is a detachable smart card containing the user's subscription information and 

phone book. This allows the user to retain his or her information after switching handsets. 

Alternatively, the user can also change operators while retaining the handset simply by changing 

the SIM. Some operators will block this by allowing the phone to use only a single SIM, or only 

a SIM issued by them; this practice is known as SIM locking. 

Phone locking  

Sometimes mobile network operators restrict handsets that they sell for use with their own 

network. This is called locking and is implemented by a software feature of the phone. A 

subscriber may usually contact the provider to remove the lock for a fee, utilize private services 

to remove the lock, or use software and websites to unlock the handset themselves. In some 

countries all phones are sold unlocked. In others (e.g., Singapore) it is unlawful for operators to 

offer any form of subsidy on a phone's price.  
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GSM service security  

GSM was designed with a moderate level of service security. The system was designed to 

authenticate the subscriber using a pre-shared key and challenge-response. Communications 

between the subscriber and the base station can be encrypted. The development 

of UMTS introduces an optional Universal Subscriber Identity Module (USIM), that uses a 

longer authentication key to give greater security, as well as mutually authenticating the network 

and the user, whereas GSM only authenticates the user to the network (and not vice versa). The 

security model therefore offers confidentiality and authentication, but limited authorization 

capabilities, and no non-repudiation. 

GSM uses several cryptographic algorithms for security. The A5/1, A5/2, and A5/3 stream 

ciphers are used for ensuring over-the-air voice privacy. A5/1 was developed first and is a 

stronger algorithm used within Europe and the United States; A5/2 is weaker and used in other 

countries. Serious weaknesses have been found in both algorithms: it is possible to break A5/2 in 

real-time with a ciphertext-only attack, and in January 2007, The Hacker's Choice started the 

A5/1 cracking project with plans to use FPGAs that allow A5/1 to be broken with a rainbow 

table attack. The system supports multiple algorithms so operators may replace that cipher with a 

stronger one. 

On 28 December 2009 German computer engineer Karsten Nohl announced that he had cracked 

the A5/1 cipher. According to Nohl, he developed a number of rainbow tables (static values 

which reduce the time needed to carry out an attack) and have found new sources for known 

plaintext attacks. He also said that it is possible to build "a full GSM interceptor...from open-

source components" but that they had not done so because of legal concerns.  Nohl claimed that 

he was able to intercept voice and text conversations by impersonating another user to listen to 

voicemail, make calls, or send text messages using a seven-year-old Motorola cellphone and 

decryption software available for free online. 

New attacks have been observed that take advantage of poor security implementations, 

architecture, and development for smart phone applications. Some wiretapping and 

eavesdropping techniques hijack the audio input and output providing an opportunity for a third 

party to listen in to the conversation. 

GSM uses General Packet Radio Service (GPRS) for data transmissions like browsing the web. 

The most commonly deployed GPRS ciphers were publicly broken in 2011. 

The researchers revealed flaws in the commonly used GEA/1 and GEA/2 ciphers and published 

the open-source "GPRS decode" software for sniffing GPRS networks. They also noted that 

some carriers do not encrypt the data (i.e., using GEA/0) in order to detect the use of traffic or 
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protocols they do not like (e.g., Skype), leaving customers unprotected. GEA/3 seems to remain 

relatively hard to break and is said to be in use on some more modern networks. If used 

with USIM to prevent connections to fake base stations and downgrade attacks, users will be 

protected in the medium term, though migration to 128-bit GEA/4 is still recommended. 

The GSM systems and services are described in a set of standards governed by ETSI, where a 

full list is maintained. 
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Global Positioning System (GPS) 

The Global Positioning System (GPS) is a space-based satellite navigation system that provides 

location and time information in all weather conditions, anywhere on or near the Earth where 

there is an unobstructed line of sight to four or more GPS satellites. The system provides critical 

capabilities to military, civil and commercial users around the world. It is maintained by the 

United States government and is freely accessible to anyone with a GPS receiver. 

The GPS project was developed in 1973 to overcome the limitations of previous navigation 

systems, integrating ideas from several predecessors, including a number of classified 

engineering design studies from the 1960s. GPS was created and realized by the U.S. 

Department of Defense (DoD) and was originally run with 24 satellites. It became fully 

operational in 1995. Bradford Parkinson, Roger L. Easton, and Ivan A. Getting are credited with 

inventing it. 

Advances in technology and new demands on the existing system have now led to efforts to 

modernize the GPS system and implement the next generation of GPS III satellites and Next 

Generation Operational Control System (OCX). Announcements from Vice President Al 

Gore and the White House in 1998 initiated these changes. In 2000, the U.S. 

Congress authorized the modernization effort, GPS III. 

In addition to GPS, other systems are in use or under development. The Russian Global 

Navigation Satellite System (GLONASS) was developed contemporaneously with GPS, but 

suffered from incomplete coverage of the globe until the mid-2000s. There are also the planned 

European Union Galileo positioning system, Chinese Compass navigation system, and Indian 

Regional Navigational Satellite System. 

Development 

With these parallel developments in the 1960s, it was realized that a superior system could be 

developed by synthesizing the best technologies from 621B, Transit, Timation, and SECOR in a 

multi-service program. 

During Labor Day weekend in 1973, a meeting of about 12 military officers at the Pentagon 

discussed the creation of a Defense Navigation Satellite System (DNSS). It was at this meeting 

that "the real synthesis that became GPS was created." Later that year, the DNSS program was 

named Navstar, or Navigation System Using Timing and Ranging.
[19]

 With the individual 

satellites being associated with the name Navstar (as with the predecessors Transit and 

Timation), a more fully encompassing name was used to identify the constellation of Navstar 

satellites, Navstar-GPS, which was later shortened simply to GPS. After Korean Air Lines Flight 
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007, a Boeing 747 carrying 269 people, was shot down in 1983 after straying into the 

USSR's prohibited airspace,  in the vicinity of Sakhalin and Moneron Islands, President Ronald 

Reagan issued a directive making GPS freely available for civilian use, once it was sufficiently 

developed, as a common good. The first satellite was launched in 1989, and the 24th satellite was 

launched in 1994. The GPS program cost at this point, not including the cost of the user 

equipment, but including the costs of the satellite launches, has been estimated to be about 

USD$5 billion (then-year dollars).  Roger L. Easton is widely credited as the primary inventor of 

GPS. 

Initially, the highest quality signal was reserved for military use, and the signal available for 

civilian use was intentionally degraded (Selective Availability). This changed with President Bill 

Clinton ordering Selective Availability to be turned off at midnight May 1, 2000, improving the 

precision of civilian GPS from 100 meters (330 ft) to 20 meters (66 ft). The executive order 

signed in 1996 to turn off Selective Availability in 2000 was proposed by the U.S. Secretary of 

Defense, William Perry, because of the widespread growth of differential GPS services to 

improve civilian accuracy and eliminate the U.S. military advantage. Moreover, the U.S. military 

was actively developing technologies to deny GPS service to potential adversaries on a regional 

basis. 

Over the last decade, the U.S. has implemented several improvements to the GPS service, 

including new signals for civil use and increased accuracy and integrity for all users, all while 

maintaining compatibility with existing GPS equipment. 

GPS modernization has now become an ongoing initiative to upgrade the Global Positioning 

System with new capabilities to meet growing military, civil, and commercial needs. The 

program is being implemented through a series of satellite acquisitions, including GPS Block III 

and the Next Generation Operational Control System (OCX). The U.S. Government continues to 

improve the GPS space and ground segments to increase performance and accuracy. 

GPS is owned and operated by the United States Government as a national resource. Department 

of Defense (DoD) is the steward of GPS. Interagency GPS Executive Board (IGEB) oversaw 

GPS policy matters from 1996 to 2004. After that the National Space-Based Positioning, 

Navigation and Timing Executive Committee was established by presidential directive in 2004 to 

advise and coordinate federal departments and agencies on matters concerning the GPS and 

related systems. The executive committee is chaired jointly by the deputy secretaries of defense 

and transportation. Its membership includes equivalent-level officials from the departments of 

state, commerce, and homeland security, the joint chiefs of staff, and NASA. Components of the 
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executive office of the president participate as observers to the executive committee, and the 

FCC chairman participates as a liaison. 

The DoD is required by law to "maintain a Standard Positioning Service (as defined in the 

federal radio navigation plan and the standard positioning service signal specification) that will 

be available on a continuous, worldwide basis," and "develop measures to prevent hostile use of 

GPS and its augmentations without unduly disrupting or degrading civilian uses." 

Basic Concept of GPS 

A GPS receiver calculates its position by precisely timing the signals sent by GPS satellites high 

above the Earth. Each satellite continually transmits messages that include 

 the time the message was transmitted 

 satellite position at time of message transmission 

The receiver uses the messages it receives to determine the transit time of each message and 

computes the distance to each satellite using the speed of light. Each of these distances and 

satellites' locations defines a sphere. The receiver is on the surface of each of these spheres when 

the distances and the satellites' locations are correct. These distances and satellites' locations are 

used to compute the location of the receiver using the navigation equations. This location is then 

displayed, perhaps with a moving map display or latitude and longitude; elevation or altitude 

information may be included, based on height above the geoid (e.g. EGM96). 

GPS measurements yield only a position, and neither speed nor direction. However, most GPS 

units can automatically derive velocity and direction of movement from two or more position 

measurements. The disadvantage of this principle is that changes in speed or direction can only 

be computed with a delay, and that derived direction becomes inaccurate when the distance 

travelled between two position measurements drops below or near the random error of position 

measurement. To counter this effect, more advanced navigation systems use additional sensors 

like a compass or an inertial navigation system to complement GPS. 

In typical GPS operation, four or more satellites must be visible to obtain an accurate result. Four 

sphere surfaces typically do not intersect. Because of this, it can be said with confidence that 

when the navigation equations are solved to find an intersection, this solution gives the position 

of the receiver along with the difference between the time kept by the receiver's on-board clock 

and the true time-of-day, thereby eliminating the need for a very large, expensive, and power 

hungry clock. The very accurately computed time is used only for display or not at all in many 

GPS applications, which use only the location. A number of applications for GPS do make use of 
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this cheap and highly accurate timing. These include time transfer, traffic signal timing, and 

synchronization of cell phone base stations. 

Although four satellites are required for normal operation, fewer apply in special cases. If one 

variable is already known, a receiver can determine its position using only three satellites. For 

example, a ship or aircraft may have known elevation. Some GPS receivers may use additional 

clues or assumptions such as reusing the last known altitude, dead reckoning, inertial navigation, 

or including information from the vehicle computer, to give a (possibly degraded) position when 

fewer than four satellites are visible.  

Structure 

The current GPS consists of three major segments. These are the space segment (SS), a control 

segment (CS), and a user segment (US). The U.S. Air Force develops, maintains, and operates 

the space and control segments. GPS satellites broadcast signals from space, and each GPS 

receiver uses these signals to calculate its three-dimensional location (latitude, longitude, and 

altitude) and the current time. 

The space segment is composed of 24 to 32 satellites in medium Earth orbit and also includes the 

payload adapters to the boosters required to launch them into orbit. The control segment is 

composed of a master control station, an alternate master control station, and a host of dedicated 

and shared ground antennas and monitor stations. The user segment is composed of hundreds of 

thousands of U.S. and allied military users of the secure GPS Precise Positioning Service, and 

tens of millions of civil, commercial, and scientific users of the Standard Positioning Service (see 

GPS navigation devices). 

Space segment  

 

A visual example of a 24 satellite GPS constellation in motion with the Earth rotating. Notice 

how the number of satellites in view from a given point on the Earth's surface, in this example at 

45°N, changes with time. 

http://en.wikipedia.org/wiki/Time_transfer
http://en.wikipedia.org/wiki/IS-95#Physical_layer
http://en.wikipedia.org/wiki/Altitude
http://en.wikipedia.org/wiki/Dead_reckoning
http://en.wikipedia.org/wiki/Inertial_navigation_system
http://en.wikipedia.org/wiki/Broadcast_signal
http://en.wikipedia.org/wiki/Medium_Earth_orbit
http://en.wikipedia.org/wiki/Ground_antenna
http://en.wikipedia.org/wiki/GPS_navigation_device
http://en.wikipedia.org/wiki/File:ConstellationGPS.gif


The space segment (SS) is composed of the orbiting GPS satellites, or Space Vehicles (SV) in 

GPS parlance. The GPS design originally called for 24 SVs, eight each in three approximately 

circular orbits,  but this was modified to six orbital planes with four satellites each. The six orbit 

planes have approximately 55° inclination (tilt relative to Earth's equator) and are separated by 

60° right ascension of the ascending node (angle along the equator from a reference point to the 

orbit's intersection). The orbital period is one-half a sidereal day, i.e., 11 hours and 58 minutes so 

that the satellites pass over the same locations or almost the same locations every day. The orbits 

are arranged so that at least six satellites are always within line of sight from almost everywhere 

on Earth's surface. The result of this objective is that the four satellites are not evenly spaced (90 

degrees) apart within each orbit. In general terms, the angular difference between satellites in 

each orbit is 30, 105, 120, and 105 degrees apart which sum to 360 degrees. 

Orbiting at an altitude of approximately 20,200 km (12,600 mi); orbital radius of approximately 

26,600 km (16,500 mi), each SV makes two complete orbits each sidereal day, repeating the 

same ground track each day. This was very helpful during development because even with only 

four satellites, correct alignment means all four are visible from one spot for a few hours each 

day. For military operations, the ground track repeat can be used to ensure good coverage in 

combat zones. 

As of December 2012, there are 32 satellites in the GPS constellation. The additional satellites 

improve the precision of GPS receiver calculations by providing redundant measurements. With 

the increased number of satellites, the constellation was changed to a nonuniform arrangement. 

Such an arrangement was shown to improve reliability and availability of the system, relative to 

a uniform system, when multiple satellites fail. About nine satellites are visible from any point 

on the ground at any one time (see animation at right), ensuring considerable redundancy over 

the minimum four satellites needed for a position. 

Control segment  

The control segment is composed of 

1. a master control station (MCS), 

2. an alternate master control station, 

3. four dedicated ground antennas and 

4. six dedicated monitor stations 

The MCS can also access U.S. Air Force Satellite Control Network (AFSCN) ground antennas 

(for additional command and control capability) and NGA (National Geospatial-Intelligence 

Agency) monitor stations. The flight paths of the satellites are tracked by dedicated U.S. Air 
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Force monitoring stations in Hawaii, Kwajalein Atoll, Ascension Island, Diego Garcia, Colorado 

Springs, Colorado and Cape Canaveral, along with shared NGA monitor stations operated in 

England, Argentina, Ecuador, Bahrain, Australia and Washington DC. The tracking information 

is sent to the Air Force Space Command MCS at Schriever Air Force Base 25 km (16 mi) ESE 

of Colorado Springs, which is operated by the 2nd Space Operations Squadron(2 SOPS) of the 

U.S. Air Force. Then 2 SOPS contacts each GPS satellite regularly with a navigational update 

using dedicated or shared (AFSCN) ground antennas (GPS dedicated ground antennas are 

located at Kwajalein, Ascension Island, Diego Garcia, and Cape Canaveral). These updates 

synchronize the atomic clocks on board the satellites to within a few nanoseconds of each other, 

and adjust the ephemeris of each satellite's internal orbital model. The updates are created by 

a Kalman filter that uses inputs from the ground monitoring stations, space weather information, 

and various other inputs.  

Satellite maneuvers are not precise by GPS standards. So to change the orbit of a satellite, the 

satellite must be marked unhealthy, so receivers will not use it in their calculation. Then the 

maneuver can be carried out, and the resulting orbit tracked from the ground. Then the new 

ephemeris is uploaded and the satellite marked healthy again. 

The Operation Control Segment (OCS) currently serves as the control segment of record. It 

provides the operational capability that supports global GPS users and keeps the GPS system 

operational and performing within specification. 

OCS successfully replaced the legacy 1970s-era mainframe computer at Schriever Air Force 

Base in September 2007. After installation, the system helped enable upgrades and provide a 

foundation for a new security architecture that supported the U.S. armed forces. OCS will 

continue to be the ground control system of record until the new segment, Next Generation GPS 

Operation Control System (OCX), is fully developed and functional. 

The new capabilities provided by OCX will be the cornerstone for revolutionizing GPS's mission 

capabilities, and enabling  Air Force Space Command to greatly enhance GPS operational 

services to U.S. combat forces, civil partners and myriad domestic and international users. 

The GPS OCX program also will reduce cost, schedule and technical risk. It is designed to 

provide 50% sustainment cost savings through efficient software architecture and Performance-

Based Logistics. In addition, GPS OCX expected to cost millions less than the cost to upgrade 

OCS while providing four times the capability. 

The GPS OCX program represents a critical part of GPS modernization and provides significant 

information assurance improvements over the current GPS OCS program. 
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 OCX will have the ability to control and manage GPS legacy satellites as well as the next 

generation of GPS III satellites, while enabling the full array of military signals. 

 Built on a flexible architecture that can rapidly adapt to the changing needs of today's and 

future GPS users allowing immediate access to GPS data and constellations status through 

secure, accurate and reliable information. 

 Empowers the war fighter with more secure, actionable and predictive information to 

enhance situational awareness. 

 Enables new modernized signals (L1C, L2C, and L5) and has M-code capability, which the 

legacy system is unable to do. 

 Provides significant information assurance improvements over the current program including 

detecting and preventing cyber attacks, while isolating, containing and operating during such 

attacks. 

 Supports higher volume near real-time command and control capabilities and abilities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INMARSAT 

Inmarsat plc (LSE: ISAT) is a British satellite telecommunications company, offering global, 

mobile services. It provides telephone and data services to users worldwide, via portable or 

mobile terminals which communicate to ground stations through 

eleven geostationary telecommunications satellites. Inmarsat's network provides communications 

services to a range of governments, aid agencies, media outlets and businesses with a need to 

communicate in remote regions or where there is no reliable terrestrial network. The company is 

listed on the London Stock Exchange and is a constituent of the FTSE 250 Index as of December 

2011. 

Operation 

Aside from its commercial services, Inmarsat provides global maritime distress and safety 

services (GMDSS) to ships and aircraft at no charge, as a public service. 

Services include traditional voice calls, low-level data tracking systems, and high-speed Internet 

and other data services as well as distress and safety services. The most recent of these 

provides GPRS-type services at up to 492 kbit/s via the Broadband Global Area 

Network (BGAN) IPsatellite modem the size of a notebook computer. Other services provide 

mobile Integrated Services Digital Network (ISDN) services used by the media for live reporting 

on world events via videophone.  

The price of a call via Inmarsat has now dropped to a level where they are comparable, and in 

many cases favorable, to international roaming costs, or hotel phone calls. Voice call charges are 

the same for any location in the world where the service is used. Tariffs for calls to Inmarsat 

country codes vary, depending on the country in which they are placed. Inmarsat primarily uses 

country code 870 (see below).  

Newer Inmarsat services use an IP technology that features an always-on capability where the 

users are only charged for the amount of data they send and receive, rather than the length of 

time they are connected. This applies specifically to BGAN and MPDS. 

The satellites are digital transponders that receive digital signals, reform the pulses, and then 

retransmit them to ground stations. Ground stations maintain usage and billing data and function 

as gateways to the public switched telephone network and the Internet. 

The first (F1) and second (F2) of Inmarsat's most recent series of satellites, known as the "I4" 

satellites, were launched in June and November 2005. The third and final satellite (F3) was 

launched from the Cosmodrome in Kazakhstan on the 18 August 2008. These were the largest 

commercial telecommunications satellites ever launched. Each satellite is equipped with a global 
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beam, 19 regional spot beams, and over 200 narrow spot beams. Each also includes a 9-meter L-

Band AstroMesh reflector. 

In addition to its own satellites, Inmarsat has a collaboration agreement with ACeS regarding 

handheld voice services.  

Network 

 

 

Inmarsat-3 satellite locations 

Inmarsat has developed a series of networks providing certain sets of services (most networks 

support multiple services). They are grouped into two sets, existing and evolved services, and 

advanced services. Existing and evolved services are offered through land earth stations which 

are not owned nor operated by Inmarsat, but through companies which have a commercial 

agreement with Inmarsat. Advanced services are provided via distribution partners but the 

satellite gateways are owned and operated by Inmarsat directly. 
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Low Earth Orbit (LEO) 

A low Earth orbit (LEO) is an orbit with an altitude between 160 kilometers (99 mi), with a 

period of about 88 minutes, and 2,000 kilometers (1,200 mi), with a period of about 127 minutes. 

Objects below approximately 160 kilometers (99 mi) will experience very rapid orbital 

decay and altitude loss. With the exception of the lunar flights of the Apollo program, all human 

spaceflights have taken place in LEO (or were suborbital). The altitude record for a human 

spaceflight in LEO was Gemini 11 with an apogee of 1,374.1 kilometers (853.8 mi). All 

manned space stations to date, as well as the majority of artificial satellites, have been in LEO. 

Orbital Characteristics: 

Objects in LEO encounter atmospheric drag in the form of gases in 

the thermosphere (approximately 80–500 km up) or exosphere (approximately 500 km and up), 

depending on orbit height. LEO is an orbit around Earth between the atmosphere and below the 

inner Van Allen radiation belt. The altitude is usually not less than 300 km because that would be 

impractical due to the larger atmospheric drag. 

The speed needed to achieve a stable low earth orbit is about 7.8 km/s, but reduces with 

increased orbital altitude. The delta-v needed to achieve low earth orbit starts around 

9.4 km/s. Atmospheric and gravity drag associated with launch typically adds 1.5–2.0 km/s to 

the delta-v launch vehicle required to reach normal LEO orbital velocity of around 7.8 km/s 

(28,080 km/h). 

Equatorial low Earth orbits (ELEO) are a subset of LEO. These orbits, with low inclination to the 

Equator, allow rapid revisit times and have the lowest delta-v requirement of any orbit. Orbits 

with a high inclination angle to equator, are usually called polar orbits. 

Higher orbits include medium Earth orbit (MEO), sometimes called intermediate circular orbit 

(ICO), and further above, geostationary orbit (GEO). Orbits higher than low orbit can lead to 

early failure of electronic components due to intense radiation and charge accumulation. 

Use of LEO 

Although the Earth's pull due to gravity in LEO is not much less than on the surface of the Earth, 

people and objects in orbit experience weightlessnessbecause the acceleration of gravity is 

cancelled by the centripetal acceleration induced by the orbital speed. 

A low earth orbit is simplest and most cost effective for a satellite placement and provides high 

bandwidth and low communication latency. 
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ExamplesEarth observation satellites and spy satellites use LEO as they are able to see the 

surface of the Earth more clearly as they are not so far away. They are also able to traverse the 

surface of the Earth. A majority of artificial satellites are placed in LEO, making one complete 

revolution around the Earth in about 90 minutes 

 The International Space Station is in a LEO about 400 km (250 mi) above the Earth's 

surface.  

 Since it requires less energy to place a satellite into a LEO and the LEO satellite needs less 

powerful amplifiers for successful transmission, LEO is still used for many communication 

applications. Because these LEO orbits are not geostationary, a network (or "constellation") 

of satellites is required to provide continuous coverage. (Many communication 

satellites requiregeostationary orbits, and move at the same angular velocity as the Earth. 

Some communications satellites including the Iridium phone system use LEO.) 

 Lower orbits also aid remote sensing satellites because of the added detail that can be gained. 

Remote sensing satellites can also take advantage of sun-synchronous LEO orbits at an 

altitude of about 800 km (500 mi) and near polar inclination. ENVISAT is one example of an 

Earth observation satellite that makes use of this particular type of LEO. 
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Medium Earth orbit (MEO) 

Medium Earth orbit (MEO), sometimes called intermediate circular orbit (ICO), is the region of 

space around the Earth above low Earth orbit(altitude of 2,000 kilometres (1,243 mi)) and 

below geostationary orbit (altitude of 35,786 kilometres (22,236 mi)).  

The most common use for satellites in this region is for navigation, communication, 

and geodetic/space environment science. The most common altitude is approximately 20,200 

kilometres (12,552 mi)), which yields an orbital period of 12 hours, as used, for example, by 

the Global Positioning System (GPS). Other satellites in Medium Earth Orbit 

include Glonass (with an altitude of 19,100 kilometres (11,868 mi)) andGalileo (with an altitude 

of 23,222 kilometres (14,429 mi)) constellations. Communications satellites that cover the North 

and South Pole are also put in MEO.  

The orbital periods of MEO satellites range from about 2 to nearly 24 hours. Telstar 1, an 

experimental satellite launched in 1962, orbits in MEO.  

The orbit is home to a number of satellites.  
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Satellite Navigation 

A satellite navigation or sat nav system is a system of satellites that provide autonomous geo-

spatial positioning with global coverage. It allows small electronic receivers to determine their 

location (longitude, latitude, and altitude) to high precision (within a few metres) using time 

signalstransmitted along a line of sight by radio from satellites. The signals also allow the 

electronic receivers to calculate the current local time to high precision, which allows time 

synchronisation. A satellite navigation system with global coverage may be termed a global 

navigation satellite system or GNSS. 

As of April 2013, only the United States NAVSTAR Global Positioning System (GPS) and 

the Russian GLONASS are global operational GNSSs.China is in the process of expanding its 

regional Beidou navigation system into the global Compass navigation system by 2020. 

The European Union's Galileo positioning system is a GNSS in initial deployment phase, 

scheduled to be fully operational by 2020 at the earliest France, India and Japan are in the 

process of developing regional navigation systems. 

Global coverage for each system is generally achieved by a satellite constellation of 20–

30 medium Earth orbit (MEO) satellites spread between several orbital planes. The actual 

systems vary, but use orbital inclinations of >50° and orbital periods of roughly twelve hours (at 

an altitude of about 20,000 kilometres (12,000 mi)). 

Classification 

Satellite navigation systems that provide enhanced accuracy and integrity monitoring usable for 

civil navigation are classified as follows 

 GNSS-1 is the first generation system and is the combination of existing satellite navigation 

systems (GPS and GLONASS), with Satellite Based Augmentation Systems(SBAS) 

or Ground Based Augmentation Systems (GBAS). In the United States, the satellite based 

component is the Wide Area Augmentation System (WAAS), in Europe it is the European 

Geostationary Navigation Overlay Service (EGNOS), and in Japan it is the Multi-Functional 

Satellite Augmentation System (MSAS). Ground based augmentation is provided by systems 

like the Local Area Augmentation System (LAAS). 

 GNSS-2
 
is the second generation of systems that independently provides a full civilian 

satellite navigation system, exemplified by the European Galileo positioning system. These 

systems will provide the accuracy and integrity monitoring necessary for civil navigation; 

including aircraft. This system consists of L1 and L2 frequencies for civil use and L5 for 
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system integrity. Development is also in progress to provide GPS with civil use L2 and L5 

frequencies, making it a GNSS-2 system. 

 Core Satellite navigation systems, currently GPS (United States), GLONASS (Russian 

Federation), Galileo (European Union) and Compass (China). 

 Global Satellite Based Augmentation Systems (SBAS) such as Omnistar and StarFire. 

 Regional SBAS including WAAS (US), EGNOS (EU), MSAS (Japan) and GAGAN (India). 

 Regional Satellite Navigation Systems such as China's Beidou, India's yet-to-be-

operational IRNSS, and Japan's proposed QZSS. 

 Continental scale Ground Based Augmentation Systems (GBAS) for example the Australian 

GRAS and the US Department of Transportation National Differential GPS (DGPS) service. 

 Regional scale GBAS such as CORS networks. 

 Local GBAS typified by a single GPS reference station operating Real Time 

Kinematic (RTK) corrections. 

History and Theory 

 

 

Early predecessors were the ground based DECCA, LORAN, GEE and Omega radio 

navigation systems, which used terrestrial long wave radio transmitters instead of satellites. 

These positioning systems broadcast a radio pulse from a known "master" location, followed by 

repeated pulses from a number of "slave" stations. The delay between the reception and sending 

of the signal at the slaves was carefully controlled, allowing the receivers to compare the delay 
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between reception and the delay between sending. From this the distance to each of the slaves 

could be determined, providing a fix. 

The first satellite navigation system was Transit, a system deployed by the US military in the 

1960s. Transit's operation was based on the Doppler effect: the satellites traveled on well-known 

paths and broadcast their signals on a well known frequency. The received frequency will differ 

slightly from the broadcast frequency because of the movement of the satellite with respect to the 

receiver. By monitoring this frequency shift over a short time interval, the receiver can determine 

its location to one side or the other of the satellite, and several such measurements combined 

with a precise knowledge of the satellite's orbit can fix a particular position. 

Part of an orbiting satellite's broadcast included its precise orbital data. In order to ensure 

accuracy, the US Naval Observatory (USNO)continuously observed the precise orbits of these 

satellites. As a satellite's orbit deviated, the USNO would send the updated information to the 

satellite. Subsequent broadcasts from an updated satellite would contain the most recent accurate 

information about its orbit. 

Modern systems are more direct. The satellite broadcasts a signal that contains orbital data (from 

which the position of the satellite can be calculated) and the precise time the signal was 

transmitted. The orbital data is transmitted in a data message that is superimposed on a code that 

serves as a timing reference. The satellite uses an atomic clock to maintain synchronization of all 

the satellites in the constellation. The receiver compares the time of broadcast encoded in the 

transmission with the time of reception measured by an internal clock, thereby measuring the 

time-of-flight to the satellite. Several such measurements can be made at the same time to 

different satellites, allowing a continual fix to be generated in real time using an adapted version 

of  tri lateration: see GNSS positioning calculation for details. 

Each distance measurement, regardless of the system being used, places the receiver on a 

spherical shell at the measured distance from the broadcaster. By taking several such 

measurements and then looking for a point where they meet, a fix is generated. However, in the 

case of fast-moving receivers, the position of the signal moves as signals are received from 

several satellites. In addition, the radio signals slow slightly as they pass through the ionosphere, 

and this slowing varies with the receiver's angle to the satellite, because that changes the distance 

through the ionosphere. The basic computation thus attempts to find the shortest directed line 

tangent to four oblate spherical shells centered on four satellites. Satellite navigation receivers 

reduce errors by using combinations of signals from multiple satellites and multiple correlators, 

and then using techniques such as Kalman filtering to combine the noisy, partial, and constantly 

changing data into a single estimate for position, time, and velocity. 
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Direct-broadcast satellite (DBS) 

Direct-broadcast satellite (DBS) is a term used to refer to satellite television broadcasts intended 

for home reception. 

A designation broader than DBS would be direct-to-home signals, or DTH. This has initially 

distinguished the transmissions directly intended for home viewers from cable television 

distribution services that are sometimes carried on the same satellite. The term DTH predates 

DBS and is often used in reference to services carried by lower power satellites which required 

larger dishes (1.7m diameter or greater) for reception. 

In Europe, prior to the launch of Astra 1A in 1988, the term DBS was commonly used to 

describe the nationally commissioned satellites planned and launched to provide TV broadcasts 

to the home within several European countries (e.g. BSB in the UK, TV-Sat in Germany). These 

services were to use the D-Mac and D2-Mac format and BSS frequencies with 

circular polarization from orbital positions allocated to each country. Before these DBS satellites, 

home satellite television in Europe was limited to a few channels, really intended for cable 

distribution, and requiring dishes typically of 1.2m.SES launched the Astra 1A satellite to 

provide services to homes across Europe receivable on dishes of just 60 cm-80 cm and, although 

these mostly used PAL video format and FSS frequencies with linear polarization, the DBS 

name slowly came to applied to all Astra satellites and services too. 

Terminology Confusion 

As a technical matter, DBS (also known by the International Telecommunication Union as 

Broadcasting Satellite Service, or BSS) refers only to services transmitted by satellite in specific 

frequency bands: 11.7-12.2 GHz in ITU Region 3 (Asia, Australia), 10.7 - 12.75 GHz in ITU 

Region 1 (Europe, Russia, Africa), and 12.2-12.7 GHz ITU Region 2 (North and South 

America). In 1977, the ITU adopted an international BSS Plan under which each country was 

allocated specific frequencies at specific orbital locations for domestic service. Over the years, 

this plan has been modified to, for example, accommodate new countries, increase coverage 

areas, and reflect digital (rather than analog) technology. At present, numerous countries have 

brought into use their BSS Plan allocations. 

By contrast, DTH can apply to similar services transmitted over a wider range of frequencies 

(including standard Ku band and Ka band) transmitted from satellites that are not part of any 

internationally planned band. Nonetheless, the term DBS is often used interchangeably with 

DTH to cover both analog and digital video and audio services (including video-on-demand and 

interactive features) received by relatively small dishes (less than 1 meter). A "DBS service" 

usually refers to either a commercial service, or a group of free channels available from one 
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orbital position targeting one country. In certain regions of the world, especially in North 

America, DBS is used to refer to providers of subscription satellite packages, and has become 

applied to the entire equipment chain involved. 

Commercial DBS Service 

The second commercial DBS service, Sky Television plc (now BSkyB after its merger 

with British Satellite Broadcasting's five-channel network), was launched in 1989. Sky TV 

started as a four-channel free-to-air analogue service on the Astra 1A satellite, serving 

both Ireland and the United Kingdom. By 1991, Sky had changed to a conditional access pay 

model, and launched a digital service, Sky Digital, in 1998, with analogue transmission ceasing 

in 2001. Since the DBS nomenclature is rarely used in the UK or Ireland, the popularity of Sky's 

service has caused the terms "minidish" and "digibox" to be applied to products other than Sky's 

hardware. News Corporation has a 32% stake in BSkyB. 

PrimeStar began transmitting an analog service to North America in 1991, and was joined 

by DirecTV (then owned by a division of General Motors, GM Hughes Electronics), in 1994. At 

the time, DirecTV's introduction was the most successful consumer electronics debut 

in American history. Although PrimeStar transitioned to a digital system in 1994, it was 

ultimately unable to compete with DirecTV, which required a smaller satellite dish and could 

deliver more programming. DirecTV purchased PrimeStar in 1999 and moved 

all PrimeStar subscribers to DirecTV equipment. In a series of transactions consummated in 

2003, Hughes Electronics was spun out of GM and the News Corporation purchased a 

controlling interest in the new company, which was renamed The DIRECTV Group. In 

2008, Liberty Media Corporation purchased News Corporation's controlling interest 

in DIRECTV. 

In 1996, EchoStar's Dish Network went online in the United States and, as DirecTV's primary 

competitor, achieved similar success. AlphaStar also started but soon went under. Astro was also 

started, using a direct broadcast satellite system. 

Dominion Video Satellite Inc.'s Sky Angel launch on a satellite platform in the United States in 

1996 with its DBS service geared toward the faith and family market. It grew from six to 36 TV 

and radio channels of family entertainment, Christian-inspirational programming, and 24-hour 

news. Dominion, under its former corporate name Video Satellite Systems Inc., was actually the 

second from among the first nine companies to apply to the FCC for a high-power DBS license 

in 1981, and it was the sole surviving DBS company from the first round of applicants until the 

sale of their license to EchoStar Communications Corporation in 2007 and departure from 

satellite distribution in 2008. Sky Angel, although a separate and independent DBS service, used 
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the same satellites, transmission facilities, & receiving equipment used for Dish Network through 

an agreement with Echostar. Because of this, Sky Angel subscribers also had the option of 

subscribing to Dish Network's channels as well. 

In 2003, EchoStar attempted to purchase DirecTV, but the FCC and U.S. Department of Justice 

denied the purchase based on anti-competitive concerns. 

As of 2010, India has the most competitive Direct-broadcast satellite market with 7 operators 

vying for more than 110 million TV homes. India is set to overtake the US as the world's largest 

Direct-broadcast satellite market by 2012.  
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Direct To Home (DTH) 

The DTH (Direct To Home) service is basically a digital satellite service that provides satellite 

television programming directly to subscribers home anywhere in the country. Since it employs 

wireless technology, the television programs are transmitted to the subscriber’s television 

directly from the satellite. This service does not involve the usage of cables and any other wiring 

infrastructure. 

A DTH network comprises of a broadcasting centre, satellites, encoders, multiplexers, DTH 

receivers and others.A DTH service provider is required to lease Ku-band transponders from the 

satellite. The function of encoder is to convert the audio, video and data signals into the digital 

signals. These digital signals are then mixed by multiplexer. On the receiving end at user home, 

the set up includes a small Dish Antenna and Set-Top Boxes which decode these signals and 

convert them back to audio, video and data signals. Some of the popular DTH providers in India 

include Tata Sky, Airtel Digital, Videocon D2H, Sun Direct, Dish TV, Big TV and others. 

Features of DTH 

 DTH services offer exceptional picture and sound quality that is unparalled to any other 

picture quality worldwide. It has become possible to experience the excellent quality live 

concerts, home theatres, daily television programming and surround sound from the 

comfort of home due to DTH services. 

 Viewers can enjoy the modern movie theatre like viewing experience at their home. This 

service is especially significant and valuable in those remote and difficult to reach areas 

where the cable infrastructure is not present and there are no terrestrial television services 

existed. 

 DTH services allow the viewers to only pay for the channels and services they want to 

use. Thus, viewers can select from the list of dynamic program packages as per their 

preference. This feature is in sharp contrast to the services provided by cable operators 

where one makes payment for all the channels offered by them. 

 DTH provides Advanced Viewing Control Features such as the Electronic Program 

Guide (EPG) that allows the viewers to check current and future programs on all 

channels. The presence of Parental Lock, Pre-booked Pay-Per-View and Impulse Pay-

Per-View features truly makes it an extra ordinary and comfortable service available at 

the home. 

 DTH services provide amazing DVD sound quality that includes MPEG4 with DVB-S2 

digital transmission that has the provision of HD quality. Customers can also enjoy 

various enhanced interactive services such as Internet access, Movie on demand, etc. 

 



Digital Audio Broadcasting (DAB) 

Digital Audio Broadcasting (DAB) is a digital radio technology for broadcasting radio stations, 

used in several countries, particularly in Europe. As of 2006, approximately 1,002 stations 

worldwide broadcast in the DAB format.  

The DAB standard was initiated as a European research project in the 1980s. The Norwegian 

Broadcasting Corporation (NRK) launched the very first DAB channel in the world on 1 June 

1995 (NRK Klassisk), and the BBC and SR launched their first DAB digital radio broadcasts in 

September 1995. DAB receivers have been available in many countries since the end of the 

1990s. DAB may offer more radio programmes over a specific spectrum 

than analogue FM radio. DAB is more robust with regard to noise and multipath fading for 

mobile listening, since DAB reception quality first degrades rapidly when the signal strength 

falls below a critical threshold, whereas FM reception quality degrades slowly with the 

decreasing signal. 

Audio quality varies depending on the bitrate used and audio material. Most stations use a bit 

rate of 128 kbit/s or less with the MP2audio codec, which requires 160 kbit/s to achieve 

perceived FM quality. 128 kbit/s gives better dynamic range or signal-to-noise ratio than FM 

radio, but a more smeared stereo image, and an upper cut-off frequency of 14 kHz, 

corresponding to 15 kHz of FM radio.
[4]

 However, "CD sound quality" with MP2 is possible 

"with 256..192 kbps". 

An upgraded version of the system was released in February 2007, which is called DAB+. DAB 

is not forward compatible with DAB+, which means that DAB-only receivers are not able to 

receive DAB+ broadcasts. However, broadcasters can mix DAB and DAB+ programs inside the 

same transmission and so make a progressive transition to DAB+. DAB+ is approximately twice 

as efficient as DAB due to the adoption of the AAC+ audio codec, and DAB+ can provide high 

quality audio with bit rates as low as 64 kbit/s. Reception quality is also more robust on DAB+ 

than on DAB due to the addition of Reed-Solomon error correction coding. 

In spectrum management, the bands that are allocated for public DAB services, are abbreviated 

with T-DAB, where the "T" stands for terrestrial. 

More than 20 countries provide DAB transmissions, and several countries, such as Australia, 

Italy, Malta, Switzerland and Germany, are transmitting DAB+ stations. See Countries using 

DAB/DMB. However, DAB radio has still not replaced the old FM system in popularity. 
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Technology 

Bands and modes 

DAB uses a wide-bandwidth broadcast technology and typically spectra have been allocated for 

it in Band III (174–240 MHz) and L band (1452–1492 MHz), although the scheme allows for 

operation almost anywhere above 30 MHz. The US military has reserved L-Band in the USA 

only, blocking its use for other purposes in America, and the United States has reached an 

agreement with Canada to restrict L-Band DAB to terrestrial broadcast to avoid interference. 

DAB has a number of country specific transmission modes (I, II, III and IV). For worldwide 

operation a receiver must support all 4 modes: 

 Mode I for Band III, Earth 

 Mode II for L-Band, Earth and satellite 

 Mode III for frequencies below 3 GHz, Earth and satellite 

 Mode IV for L-Band, Earth and satellite 

Protocol stack 

From an OSI model protocol stack viewpoint, the technologies used on DAB inhabit the 

following layers: the audio codec inhabits the presentation layer. Below that is the data link 

layer, in charge of packet mode statistical multiplexing and frame synchronization. Finally, 

the physical layer contains the error-correction coding, OFDM modulation, and dealing with the 

over-the-air transmission and reception of data. Some aspects of these are described below. 

Audio codec 

The older version of DAB that is being used in Denmark, Ireland*, Norway, Switzerland* and 

the UK, uses the MPEG-1 Audio Layer 2 audio codec, which is also known as MP2 due to 

computer files using those characters for their file extension. (*Both Ireland and Switzerland also 

use DAB+). 

The new DAB+ standard has adopted the HE-AAC version 2 audio codec, commonly known 

as AAC+ or aacPlus. AAC+ is approximately three-times more efficient than MP2  which means 

that broadcasters using DAB+ will be able to provide far higher audio quality or far more 

stations than they can on DAB, or, as is most likely, a combination of both higher audio quality 

and more stations will be provided. 

One of the most important decisions regarding the design of a digital radio system is the choice 

of which audio codec to use, because the efficiency of the audio codec determines how many 

radio stations can be carried on a multiplex at a given level of audio quality. The capacity of a 
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DAB multiplex is fixed, so the more efficient the audio codec is, the more stations can be 

carried, and vice versa. Similarly, for a fixed bit-rate level, the more efficient the audio codec is 

the higher the audio quality will be. 

Error-correction coding 

Error-correction coding (ECC) is an important technology for a digital communication system 

because it determines how robust the reception will be for a given signal strength - stronger ECC 

will provide more robust reception than a weaker form. 

The old version of DAB uses punctured convolutional coding for its ECC. The coding scheme 

uses unequal error protection (UEP), which means that parts of the audio bit-stream that are more 

susceptible to errors causing audible disturbances are provided with more protection (i.e. a 

lower code rate) and vice versa. However, the UEP scheme used on DAB results in there being a 

grey area in between the user experiencing good reception quality and no reception at all, as 

opposed to the situation with most other wireless digital communication systems that have a 

sharp "digital cliff", where the signal rapidly becomes unusable if the signal strength drops 

below a certain threshold. When DAB listeners receive a signal in this intermediate strength area 

they experience a "burbling" sound which interrupts the playback of the audio. 

The new DAB+ standard has incorporated Reed-Solomon ECC as an "inner layer" of coding that 

is placed around the byte interleaved audio frame but inside the "outer layer" of convolutional 

coding used by the older DAB system, although on DAB+ the convolutional coding uses equal 

error protection (EEP) rather than UEP since each bit is equally important in DAB+. This 

combination of Reed-Solomon coding as the inner layer of coding, followed by an outer layer of 

convolutional coding - so-called "concatenated coding" - became a popular ECC scheme in the 

1990s, and NASA adopted it for its deep-space missions. One slight difference between the 

concatenated coding used by the DAB+ system and that used on most other systems is that it 

uses a rectangular byte interleaver rather than Forney interleaving in order to provide a greater 

interleaver depth, which increases the distance over which error bursts will be spread out in the 

bit-stream, which in turn will allow the Reed-Solomon error decoder to correct a higher 

proportion of errors. 

The ECC used on DAB+ is far stronger than is used on DAB, which, with all else being equal 

(i.e. if the transmission powers remained the same), would translate into people who currently 

experience reception difficulties on DAB receiving a much more robust signal with DAB+ 

transmissions. It also has a far steeper "digital cliff", and listening tests have shown that people 

prefer this when the signal strength is low compared to the shallower digital cliff on DAB. 
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Modulation 

Immunity to fading and inter-symbol interference (caused by multipath propagation) is achieved 

without equalization by means of the OFDM and DQPSK modulation techniques. For details, 

see the OFDM system comparison table. 

Using values for the most commonly used transmission mode on DAB, Transmission Mode I 

(TM I), the OFDM modulation consists of 1,536 subcarriers that are transmitted in parallel. The 

useful part of the OFDM symbol period is 1 millisecond, which results in the OFDM subcarriers 

each having a bandwidth of 1 kHz due to the inverse relationship between these two parameters, 

and the overall OFDM channel bandwidth is 1,537 kHz. The OFDM guard interval for TM I is 

246 microseconds, which means that the overall OFDM symbol duration is 1.246 milliseconds. 

The guard interval duration also determines the maximum separation between transmitters that 

are part of the same single-frequency network (SFN), which is approximately 74 km for TM I. 

Single-frequency networks 

OFDM allows the use of single-frequency networks (SFN), which means that a network of 

transmitters can provide coverage to a large area - up to the size of a country - where all 

transmitters use the same transmission frequency. Transmitters that are part of an SFN need to be 

very accurately synchronised with other transmitters in the network, which requires the 

transmitters to use very accurate clocks. 

When a receiver receives a signal that has been transmitted from the different transmitters that 

are part of an SFN, the signals from the different transmitters will typically have different delays, 

but to OFDM they will appear to simply be different multipaths of the same signal. Reception 

difficulties can arise, however, when the relative delay of multipaths exceeds the OFDM guard 

interval duration, and there are frequent reports of reception difficulties due to this issue when 

there is a lift, such as when there's high pressure, due to signals travelling farther than usual, and 

thus the signals are likely to arrive with a relative delay that is greater than the OFDM guard 

interval. 

Low power gap-filler transmitters can be added to an SFN as and when desired in order to 

improve reception quality, although the way SFNs have been implemented in the UK up to now 

they have tended to consist of higher power transmitters being installed at main transmitter sites 

in order to keep costs down. 

Bit rates 

An ensemble has a maximum bit rate that can be carried, but this depends on which error 

protection level is used. However, all DAB multiplexes can carry a total of 864 "capacity units". 
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The number of capacity units, or CU, that a certain bit-rate level requires depends on the amount 

of error correction added to the transmission, as described above. In the UK, most services 

transmit using 'protection level three', which provides an average ECC code rate of 

approximately ½, equating to a maximum bit rate per multiplex of 1184 kbit/s. 

Services and ensembles 

Various different services are embedded into one ensemble (which is also typically called 

a multiplex). These services can include: 

 Primary services, like main radio stations 

 Secondary services, like additional sports commentaries 

 Data services 

 Electronic Programme Guide (EPG) 

 Collections of HTML pages and digital images (Known as 'Broadcast Web Sites') 

 Slideshows, which may be synchronised with audio broadcasts. For example, a police 

appeal could be broadcast with the e-fit of a suspect or CCTV footage. 

 Video 

 Java Platform Applications 

 IP tunnelling 

 Other raw data 

Benefits of DAB 

Current AM and FM terrestrial broadcast technology is well established, compatible, and cheap 

to manufacture. Benefits of DAB over analogue systems are explained below. 

Improved features for users 

DAB radios automatically tune to all the available stations, offering a list for the user to select 

from. 

DAB can carry "radiotext" (in DAB terminology, Dynamic Label Segment, or DLS) from the 

station giving real-time information such as song titles, music type and news or traffic updates. 

Advance programme guides can also be transmitted. A similar feature also exists on FM in the 

form of the RDS. (However, not all FM receivers allow radio stations to be stored by name.) 

DAB receivers can display time of day as encoded into transmissions, so is automatically 

corrected when travelling between time zones and when changing to or from Daylight Saving. 

This is not implemented on all receivers, and some display time only when in "Standby" mode. 
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Some radios offer a pause facility on live broadcasts, caching the broadcast stream on local flash 

memory, although this function is limited. 

Disadvantage of DAB 

Reception quality 

The reception quality on DAB can be poor even for people who live well within the coverage 

area. The reason for this is that the old version of DAB uses weak error correction coding, so that 

when there are a lot of errors with the received data not enough of the errors can be corrected and 

a "bubbling mud" sound occurs. In some cases a complete loss of signal can happen. This 

situation will be improved upon in the new DAB standard (DAB+, discussed below) that uses 

stronger error correction coding and as additional transmitters are built. 

Audio Quality 

Broadcasters have been criticized for ‘squeezing in’ more stations per ensemble than 

recommended,
 
by: 

 Minimizing the bit-rate, to the lowest level of sound-quality that listeners are willing to 

tolerate, such as 112 kbit/s for stereo and even 48 kbit/s for mono speech radio such as LBC 

1152 and the Voice of Russia. 

 Having few digital channels broadcasting in stereo. 

Signal delay 

The nature of a SFN is such that the transmitters in a network must broadcast the same signal at 

the same time. To achieve synchronization, the broadcaster must counter any differences in 

propagation time incurred by the different methods and distances involved in carrying the signal 

from the multiplexer to the different transmitters. This is done by applying a delay to the 

incoming signal at the transmitter based on a timestamp generated at the multiplexer, created 

taking into account the maximum likely propagation time, with a generous added margin for 

safety. Delays in the receiver due to digital processing (e.g. deinterleaving) add to the overall 

delay perceived by the listener. The signal is delayed by 2–4 seconds depending on the decoding 

circuitry used. This has disadvantages: 

 DAB radios are out of step with live events, so the experience of listening to live 

commentaries on events being watched is impaired; 

 Listeners using a combination of analogue (AM or FM) and DAB radios (e.g. in different 

rooms of a house) will hear a confusing mixture when both receivers are within earshot. 
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Time signals, on the contrary, are not a problem in a well-defined network with a fixed delay. 

The DAB multiplexer adds the proper offset to the distributed time information. The time 

information is also independent from the (possibly varying) audio decoding delay in receivers 

since the time is not embedded inside the audio frames. This means that built in clocks in 

receivers will be spot on. 

Coverage 

As DAB is at a relatively early stage of deployment, DAB coverage is poor in nearly all 

countries in comparison to the high population coverage provided by FM. 

Compatibility 

In 2006 tests began using the much improved HE-AAC codec for DAB+. Virtually none of the 

receivers made before 2008 support the new codec, however, thus making them partially 

obsolete once DAB+ broadcasts begin and completely obsolete once the old MPEG-1 Layer 2 

stations are switched off. New receivers are both DAB and DAB+ compatible; however, the 

issue is exacerbated by some manufacturers disabling the DAB+ features on otherwise 

compatible radios to save on licensing fees when sold in countries without current DAB+ 

broadcasts. 

Power requirements 

As DAB requires digital signal processing techniques to convert from the received digitally 

encoded signal to the analogue audio content, the complexity of the electronic circuitry required 

to do this is high. This translates into needing more power to effect this conversion than 

compared to an analogue FM to audio conversion, meaning that portable receiving equipment 

will tend to have a shorter battery life, or require higher power (and hence more bulk). This 

means that they use more energy than analogue Band II VHF receivers. 

As an indicator of this increased power consumption, some radio manufacturers quote the length 

of time their receivers can play on a single charge. For a commonly used FM/DAB-receiver from 

manufacturer PURE, this is stated as: DAB 10 hours, FM 22 hours. 
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Space Services 

Space Services, Inc. of America is a space services company that provides star naming 

services as well as space memorial services through its subsidiary company, Celestis. Though 

today it buys secondary payload space on third-party commercial rockets such as Falcon 

I, Taurus, and Spaceloft XL, in the 1980s the company conducted test flights of several in-house 

rockets. 

In 1982, their Conestoga 1 rocket became the first privately funded rocket to reach space. Their 

last launch attempt, a Conestoga 1620 rocket, was launched in 1995, but broke up 46 seconds 

into its flight. The parent company, EER, subsequently folded and the Conestoga program was 

cancelled.   

Percheron 

The company initially started in the launch systems with a design by Gary Hudson, 

the Percheron, which was intended to dramatically lower the price of space launches. Key to the 

design was a simple pressure-fed kerosene-oxidizer engine that was intended to reduce the costs 

associated with "throwing away" the booster. Various loads could be accommodated by 

clustering the basic modules together. SSIA conducted an engine test firing of the Percheron 

from Matagorda Island on August 5, 1981, but the rocket exploded on the pad due to a 

malfunction. SSIA then parted ways with Hudson. 

Conestoga 

SSIA founder David Hannah then hired Deke Slayton, one of the original Mercury 

Seven astronauts. Slayton had just left NASA after running (among earlier roles) the Space 

Shuttle Landing and Approach validation testing. They came up with an entire new design based 

on clustering engines from the second stage of the Minuteman missile. The first launch of the 

new Conestoga Idesign took place on 9 Sep 1982, consisting of the core missile stage and a 

500 kg dummy payload which included 40 gallons of water. The payload was successfully 

ejected at 313 km, and the Conestoga I became the first privately funded rocket to reach space. 

SSIA was purchased by EER Systems in December 1990. The design was modified again, this 

time using the Castor engines originally used on the Scout, a workhorse of the 1960s. The new 

design was known as the Conestoga 1620, or by other numbers depending on the number and 

arrangement of the boosters. 

The first orbital launch of Conestoga 1620 was to carry a NASA payload, the first flight of the 

Commercial Experiment Transporter (COMET) payload concept. On 23 October 1995 the 

COMET (now known as METEOR) and Conestoga 1620 was finally ready for launch. The 
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launch took place from the NASA Wallops Flight Facility; the rocket launched normally, but 

broke up in-flight 46 seconds later. 
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Business TV  

Unter Business TV (auch Firmenfernsehen oder Corporate TV) versteht man 

ein Fernsehprogramm, das im Rahmen der Unternehmenskommunikation produziert und 

ausgestrahlt wird. Es zählt zum Bereich des Corporate Publishing. Neben der Schulung und 

Weiterbildung findet Business TV immer mehr als reines Unternehmensfernsehen Verbreitung. 

Beispiele sind etwa Bahn TV der Deutschen Bahn, das an Bahnhöfen, aber auch über Kabel und 

Satellit empfangbar ist. Die Möglichkeit, bewegte Bilder zunehmend über das Internet (IPTV) zu 

verbreiten, gibt dem Unternehmens-TV Auftrieb. So haben Audi, Mercedes-Benz oder Land 

Rover bereits eigene Sender etabliert. Land Rover beispielsweise liefert ein 24-Stunden-

Programm mit eigenen und zugekauften Beiträgen. 

Intern wird Firmenfernsehen eingesetzt, um Mitarbeiter, Partner und/oder Kunden schnell und 

umfassend zu informieren, motivieren und schulen. BTV ist als E-Learning sehr wirkungsvoll, 

weil ein hoher Anteil der Belegschaft zur gleichen Zeit die gleichen Inhalte sehen und hören 

kann. Durch diese Möglichkeit bekommt das gemeinsame Lernen einen hohen Einfluss auf die 

Entwicklung derUnternehmenskultur. 

Die meisten BTV-Programme sind in ihrem Sendeschema am "Magazin" angelehnt. Die 

Erstausstrahlung der Sendungen erfolgt live. Durch Telefon, Fax, E-Mail, Videokonferenzen und 

Gäste im Studio wird Interaktion ermöglicht und der Vorteil von synchronem Lernen genutzt. Im 

Anschluss daran werden die Sendungen als Wiederholungen ausgestrahlt oder über 

das Internet/Intranetzum Abruf bereitgestellt. Die Verbreitung der Sendungen erfolgt bei 

größeren Teilnehmergruppen (ab 150 bis > 20.000 Teilnehmer) aus Kosten- 

und Qualitätsgründen über einen Satelliten. Für kleine Gruppen ist die Verbreitung über 

das Internet mit DSL preiswerter. 

Die wichtigste technologische Schlüsselkomponente für das BTV ist die Datenkompression. Der 

zur Zeit meist verwendete Datenkompressionsalgorithmus ist für Videoübertragungen MPEG2. 

Bei der digitalen Fernsehübertragung (Digital Video Broadcasting) werden die Signale 

verschlüsselt übertragen. Bei den Empfängern werden sie mittels 

einer Satellitenantenne und Receiverempfangen. Mit einer Set Top Box werden die Signale 

wieder für den berechtigten Empfänger entschlüsselt und können am Fernseher oder 

am PC mit TV-Karte angesehen werden. 

Für die Wirkung und damit für den Erfolg von Business-TV-Sendungen ist neben 

dem didaktischen Konzept die Qualität der Beiträge maßgebend. Ca. 50 % der Sendezeit sollte 

mit vorgefertigten Beiträgen gestaltet werden. Moderation, Studiogäste, Diskussionen werden 

live im Studio produziert. Wegen des Einflusses auf die Unternehmenskultur sollte Business TV 
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sowohl in das Konzept der Personal- als auch in die Organisationsentwicklung eingebunden 

werden. 

Nach einem von Jäger, W. u.a. (1999) entwickelten Qualitätsraster lassen sich Business-TV-

Programme beurteilen. 

 Mediendidaktische Merkmale 

 Verständlichkeit 

 Aufbau und Aufrechterhaltung der Aufmerksamkeit 

 Realitätsnähe 

"Business TV geht jedoch über den Anspruch "gutes Fernsehen" hinaus. Mit Business TV soll 

gelernt werden, es sollen neue Wissensstrukturen, idealerweise auch im Sinne 

vonHandlungswissen, geschaffen werden." (Jäger, W.(1999)S.49) und erweitert die Kriterien für 

BTV als E-Learning 

 Beziehungsaufbau 

 Authentizität 

 Lernerzentriertheit 

 Strukturierung 

Mit bewegten Bildern zu lernen ist wegen der starken Wirkung von audio-visuellen Eindrücken 

auf unsere Sinne, durch viele Untersuchungen nachgewiesen, sehr effizient und effektiv. 

Eine Sonderform von BTV stellt der Virtuelle Campus dar, bei dem Vorlesungen live 

ausgestrahlt werden. Aktuell wurden wegen der Ausbreitungsgefahr von SARS in China die 

Vorlesungen und der Unterricht von Hörsälen und Klassenzimmern auf die heimischen 

Fernseher verlegt. 

Auch in Deutschland gibt es Entwicklungen in die Richtung, einen Teil 

des Studiums oder Ausbildungen durch Blended Learning mit Business TV absolvieren zu 

lassen. 

Auf eine langjährige positive Erfahrung können die öffentlich-rechtlichen 

Fernsehanstalten mit Telelernen im Telekolleg zurückgreifen. 
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Email 

Email is directly marketing a commercial message to a group of people using email. In its 

broadest sense, every email sent to a potential or current customer could be considered email 

marketing. It usually involves using email to send ads, request business, or solicit sales or 

donations, and is meant to build loyalty, trust, or brand awareness. Email marketing can be done 

to either sold lists or current customer database. Broadly, the term is usually used to refer to: 

 Sending email messages with the purpose of enhancing the relationship of a merchant with 

its current or previous customers, to encourage customer loyalty and repeat business. 

 Sending email messages with the purpose of acquiring new customers or convincing current 

customers to purchase something immediately. 

 Adding advertisements to email messages sent by other companies to their customers. 

Types of Email Marketing 

Email marketing can be carried out through different types of emails: 

Transactional emails 

Transactional emails are usually triggered based on a customer’s action with a company. 

Triggered transactional messages include dropped basket messages, purchase or order 

confirmation emails and email receipts. 

The primary purpose of a transactional email is to convey information regarding the action that 

triggered it. But, due to its high open rates (51.3% compared to 36.6% for email newsletters) 

transactional emails are a golden opportunity to engage customers; to introduce or extend the 

email relationship with customers or subscribers, to anticipate and answer questions or to cross-

sell or up-sell products or services. 

Many email newsletter software vendors offer transactional email support, which gives 

companies the ability to include promotional messages within the body of transactional emails. 

There are also software vendors that offer specialized transactional email marketing services, 

which include providing targeted and personalized transactional email messages and running 

specific marketing campaigns (such as customer referral programs). 

Direct emails 

Direct email involves sending an email solely to communicate a promotional message (for 

example, an announcement of a special offer or a catalog of products). Companies usually collect 

a list of customer or prospect email addresses to send direct promotional messages to, or they can 

also rent a list of email addresses from service companies. 
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Advantages 

Email marketing (on the Internet) is popular with companies for several reasons: 

 Email's immediacy reduces delays in communication, allowing businesses to run more 

smoothly. 

  An exact return on investment can be tracked ("track to basket") and has proven to be high 

when done properly. Email marketing is often reported as second only to search marketing as 

the most effective online marketing tactic. 

  Email Marketing is significantly cheaper and faster than traditional mail, mainly because of 

high cost and time required in a traditional mail campaign for producing the artwork, 

printing, addressing and mailing. 

 Advertisers can reach substantial numbers of email subscribers who have opted in (i.e., 

consented) to receive email communications on subjects of interest to them. 

 Almost half of American Internet users check or send email on a typical day, with email 

blasts that are delivered between 1 am and 5 am local time outperforming those sent at other 

times in open and click rates 

 .Email is popular with digital marketers, rising an estimated 15% in 2009 to £292m in the 

UK. 

Disadvantages 

A report issued by the email services company Return Path, as of mid-2008 email deliverability 

is still an issue for legitimate marketers. According to the report, legitimate email servers 

averaged a delivery rate of 56%; twenty percent of the messages were rejected, and eight percent 

were filtered. 

Companies considering the use of an email marketing program must make sure that their 

program does not violate spam laws such as the United States' Controlling the Assault of Non-

Solicited Pornography and Marketing Act (CAN-SPAM), the European Privacy and Electronic 

Communications Regulations 2003, or their Internet service provider's acceptable use policy. 

Opt-in email advertising 

Opt-in email advertising, or permission marketing, is a method of advertising via email whereby 

the recipient of the advertisement has consented to receive it. This method is one of several 

developed by marketers to eliminate the disadvantages of email marketing. Opt-in email 

marketing may evolve into a technology that uses a handshake protocol between the sender and 

receiver. This system is intended to eventually result in a high degree of satisfaction between 
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consumers and marketers. If opt-in email advertising is used, the material that is emailed to 

consumers will be "anticipated." It is assumed that the consumer wants to receive it, which 

makes it unlike unsolicited advertisements sent to the consumer. Ideally, opt-in email 

advertisements will be more personal and relevant to the consumer than untargeted 

advertisements. 

A common example of permission marketing is a newsletter sent to an advertising firm's 

customers. Such newsletters inform customers of upcoming events or promotions, or new 

products.  In this type of advertising, a company that wants to send a newsletter to their 

customers may ask them at the point of purchase if they would like to receive the newsletter. 

With a foundation of opted-in contact information stored in their database, marketers can send 

out promotional materials automatically—known as Drip Marketing. They can also segment 

their promotions to specific market segments.  

Legal Requirements 

In 2002 the European Union introduced the Directive on Privacy and Electronic 

Communications. Article 13 of the Directive prohibits the use of personal email addresses for 

marketing purposes. The Directive establishes the opt-in regime, where unsolicited emails may 

be sent only with prior agreement of the recipient, this does not apply to business email 

addresses. 

The directive has since been incorporated into the laws of member states. In the UK it is covered 

under the Privacy and Electronic Communications (EC Directive) Regulations 2003 and applies 

to all organisations that send out marketing by some form of electronic communication. 

The CAN-SPAM Act of 2003 authorizes a US $16,000 penalty per violation for spamming each 

individual recipient.  Therefore, many commercial email marketers within the United States 

utilize a service or special software to ensure compliance with the Act. A variety of older 

systems exist that do not ensure compliance with the Act. To comply with the Act's regulation of 

commercial email, services typically require users to authenticate their return address and 

include a valid physical address, provide a one-click unsubscribe feature, and prohibit importing 

lists of purchased addresses that may not have given valid permission. 

In addition to satisfying legal requirements, email service providers (ESPs) began to help 

customers establish and manage their own email marketing campaigns. The service providers 

supply email templates and general best practices, as well as methods for handling subscriptions 

and cancellations automatically. Some ESPs will provide insight/assistance with deliverability 

issues for major email providers. They also provide statistics pertaining to the number of 
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messages received and opened, and whether the recipients clicked on any links within the 

messages. 

The CAN-SPAM Act was updated with some new regulations including a no fee provision for 

opting out, further definition of "sender", post office or private mail boxes count as a "valid 

physical postal address" and definition of "person". These new provisions went into effect on 

July 7, 2008. 
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Videoconferencing 

Videoconferencing is the conduct of a videoconference (also known as a video 

conference or video teleconference) by a set of telecommunication technologies which allow two 

or more locations to communicate by simultaneous two-way video and audio transmissions. It 

has also been called 'visual collaboration' and is a type of groupware. 

Videoconferencing differs from videophone calls in that it's designed to serve a conference or 

multiple locations rather than individuals. It is an intermediate form of videotelephony, first used 

commercially in Germany during the late-1930s and later in the United States during the early 

1970s as part of AT&T's development of Picturephone technology. 

With the introduction of relatively low cost, high capacity 

broadband telecommunication services in the late 1990s, coupled with powerful computing 

processors and video compression techniques, videoconferencing has made significant inroads in 

business, education, medicine and media. Like all long distance communications technologies 

(such as phone and Internet), by reducing the need to travel to bring people together the 

technology also contributes to reductions in carbon emissions, thereby helping to reduce global 

warming.  

Technology 

The core technology used in a videoconferencing system is digital compression of audio and 

video streams in real time. The hardware or software that performs compression is called 

a codec (coder/decoder). Compression rates of up to 1:500 can be achieved. The resulting digital 

stream of 1s and 0s is subdivided into labeled packets, which are then transmitted through 

a digital network of some kind (usually ISDN or IP). The use of audio modems in the 

transmission line allow for the use of POTS, or the Plain Old Telephone System, in some low-

speed applications, such as videotelephony, because they convert the digital pulses to/from 

analog waves in the audio spectrum range. 

The other components required for a videoconferencing system include: 

 Video input : video camera or webcam 

 Video output: computer monitor, television or projector 

 Audio input: microphones, CD/DVD player, cassette player, or any other source of PreAmp 

audio outlet. 

 Audio output: usually loudspeakers associated with the display device or telephone 

 Data transfer: analog or digital telephone network, LAN or Internet 
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 Computer: a data processing unit that ties together the other components, does the 

compressing and decompressing, and initiates and maintains the data linkage via the 

network. 

There are basically two kinds of videoconferencing systems: 

1. Dedicated systems have all required components packaged into a single piece of 

equipment, usually a console with a high quality remote controlled video camera. These 

cameras can be controlled at a distance to pan left and right, tilt up and down, and zoom. 

They became known as PTZ cameras. The console contains all electrical interfaces, the 

control computer, and the software or hardware-based codec. Omni directional 

microphones are connected to the console, as well as a TV monitor with loudspeakers 

and/or a video projector. There are several types of dedicated videoconferencing devices: 

1. Large group videoconferencing are non-portable, large, more expensive devices 

used for large rooms and auditoriums. 

2. Small group videoconferencing are non-portable or portable, smaller, less 

expensive devices used for small meeting rooms. 

3. Individual videoconferencing are usually portable devices, meant for single users, 

have fixed cameras, microphones and loudspeakers integrated into the console. 

2. Desktop systems are add-ons (hardware boards, usually) to normal PCs, transforming 

them into videoconferencing devices. A range of different cameras and microphones can 

be used with the board, which contains the necessary codec and transmission interfaces. 

Most of the desktops systems work with the H.323 standard. Videoconferences carried 

out via dispersed PCs are also known as e-meetings. 

Conferencing layers 

The components within a Conferencing System can be divided up into several different layers: 

User Interface, Conference Control, Control or Signal Plane, and Media Plane. 

Videoconferencing User Interfaces (VUI) can be either graphical or voice responsive. Many in 

the industry have encountered both types of interfaces, and normally graphical interfaces are 

encountered on a computer. User interfaces for conferencing have a number of different uses; 

they can be used for scheduling, setup, and making a videocall. Through the user interface the 

administrator is able to control the other three layers of the system. 

Conference Control performs resource allocation, management and routing. This layer along 

with the User Interface creates meetings (scheduled or unscheduled) or adds and removes 

participants from a conference. 
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Control (Signaling) Plane contains the stacks that signal different endpoints to create a call 

and/or a conference. Signals can be, but aren’t limited to, H.323 and Session Initiation 

Protocol (SIP) Protocols. These signals control incoming and outgoing connections as well as 

session parameters. 

The Media Plane controls the audio and video mixing and streaming. This layer manages Real-

Time Transport Protocols, User Datagram Packets (UDP) and Real-Time Transport Control 

Protocol(RTCP). The RTP and UDP normally carry information such the payload type which is 

the type of codec, frame rate, video size and many others. RTCP on the other hand acts as a 

quality control Protocol for detecting errors during streaming. 

Multipoint videoconferencing 

Simultaneous videoconferencing among three or more remote points is possible by means of 

a Multipoint Control Unit (MCU). This is a bridge that interconnects calls from several sources 

(in a similar way to the audio conference call). All parties call the MCU, or the MCU can also 

call the parties which are going to participate, in sequence. There are MCU bridges for IP and 

ISDN-based videoconferencing. There are MCUs which are pure software, and others which are 

a combination of hardware and software. An MCU is characterised according to the number of 

simultaneous calls it can handle, its ability to conduct transposing of data rates and protocols, 

and features such as Continuous Presence, in which multiple parties can be seen on-screen at 

once. MCUs can be stand-alone hardware devices, or they can be embedded into dedicated 

videoconferencing units. 

The MCU consists of two logical components: 

1. A single multipoint controller (MC), and 

2. Multipoint Processors (MP), sometimes referred to as the mixer. 

The MC controls the conferencing while it is active on the signaling plane, which is simply 

where the system manages conferencing creation, endpoint signaling and in-conferencing 

controls. This component negotiates parameters with every endpoint in the network and controls 

conferencing resources. While the MC controls resources and signaling negotiations, the MP 

operates on the media plane and receives media from each endpoint. The MP generates output 

streams from each endpoint and redirects the information to other endpoints in the conference. 

Some systems are capable of multipoint conferencing with no MCU, stand-alone, embedded or 

otherwise. These use a standards-based H.323 technique known as "decentralized multipoint", 

where each station in a multipoint call exchanges video and audio directly with the other stations 

with no central "manager" or other bottleneck. The advantages of this technique are that the 
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video and audio will generally be of higher quality because they don't have to be relayed through 

a central point. Also, users can make ad-hoc multipoint calls without any concern for the 

availability or control of an MCU. This added convenience and quality comes at the expense of 

some increased network bandwidth, because every station must transmit to every other station 

directly.  

Videoconferencing modes 

Videoconferencing systems use several common operating modes: 

1. Voice-Activated Switch (VAS); 

2. Continuous Presence. 

In VAS mode, the MCU switches which endpoint can be seen by the other endpoints by the 

levels of one’s voice. If there are four people in a conference, the only one that will be seen in 

the conference is the site which is talking; the location with the loudest voice will be seen by the 

other participants. 

Continuous Presence mode displays multiple participants at the same time. The MP in this mode 

takes the streams from the different endpoints and puts them all together into a single video 

image. In this mode, the MCU normally sends the same type of images to all participants. 

Typically these types of images are called “layouts” and can vary depending on the number of 

participants in a conference.  

Echo cancellation 

A fundamental feature of professional videoconferencing systems is Acoustic Echo 

Cancellation (AEC). Echo can be defined as the reflected source wave interference with new 

wave created by source. AEC is an algorithm which is able to detect when sounds or utterances 

reenter the audio input of the videoconferencing codec, which came from the audio output of the 

same system, after some time delay. If unchecked, this can lead to several problems including: 

1. the remote party hearing their own voice coming back at them (usually significantly 

delayed) 

2. strong reverberation, which makes the voice channel useless, and 

3. howling created by feedback. Echo cancellation is a processor-intensive task that usually 

works over a narrow range of sound delays. 
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Technical and other issues 

Computer security experts have shown that poorly configured or inadequately supervised 

videoconferencing system can permit an easy 'virtual' entry by computer hackers and criminals 

into company premises and corporate boardrooms, via their own videoconferencing systems. 

 Some observers argue that three outstanding issues have prevented videoconferencing from 

becoming a standard form of communication, despite the ubiquity of videoconferencing-capable 

systems. These issues are: 

1. Eye contact: Eye contact plays a large role in conversational turn-taking, perceived 

attention and intent, and other aspects of group communication.  While traditional 

telephone conversations give no eye contact cues, many videoconferencing systems are 

arguably worse in that they provide an incorrect impression that the remote interlocutor 

is avoiding eye contact. Some telepresence systems have cameras located in the screens 

that reduce the amount of parallax observed by the users. This issue is also being 

addressed through research that generates a synthetic image with eye contact using stereo 

reconstruction.  

Telcordia Technologies, formerly Bell Communications Research, owns a patent for eye-

to-eye videoconferencing using rear projection screens with the video camera behind it, 

evolved from a 1960s U.S. military system that provided videoconferencing services 

between the White House and various other government and military facilities. This 

technique eliminates the need for special cameras or image processing. 

2.  Appearance consciousness: A second psychological problem with videoconferencing is 

being on camera, with the video stream possibly even being recorded. The burden of 

presenting an acceptable on-screen appearance is not present in audio-only 

communication. Early studies by Alphonse Chapanis found that the addition of video 

actually impaired communication, possibly because of the consciousness of being on 

camera. 

3. Signal latency: The information transport of digital signals in many steps need time. In a 

telecommunicated conversation, an increased latency (time lag) larger than about 150–

300 ms becomes noticeable and is soon observed as unnatural and distracting. Therefore, 

next to a stable large bandwidth, a small total round-trip time is another major technical 

requirement for the communication channel for interactive videoconferencing.  

The issue of eye-contact may be solved with advancing technology, and presumably the issue of 

appearance consciousness will fade as people become accustomed to videoconferencing. 
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Internet 

The Internet is a global system of interconnected computer networks that use the 

standard Internet protocol suite (TCP/IP) to serve several billion users worldwide. It is a network 

of networks that consists of millions of private, public, academic, business, and government 

networks, of local to global scope, that are linked by a broad array of electronic, wireless and 

optical networking technologies. The Internet carries an extensive range of information resources 

and services, such as the inter-linked hypertext documents of the World Wide Web (WWW), 

the infrastructure to support email, and peer-to-peer networks. 

Most traditional communications media including telephone, music, film, and television are 

being reshaped or redefined by the Internet, giving birth to new services such as voice over 

Internet Protocol (VoIP) and Internet Protocol television (IPTV). Newspaper, book and other 

print publishing are adapting to website technology, or are reshaped into blogging and web feeds. 

The Internet has enabled and accelerated new forms of human interactions through instant 

messaging, Internet forums, and social networking. Online shopping has boomed both for major 

retail outlets and small artisans and traders. Business-to-business and financial services on the 

Internet affect supply chains across entire industries. 

The origins of the Internet reach back to research commissioned by the United States 

government in the 1960s to build robust, fault-tolerant communication via computer networks. 

While this work, together with work in the United Kingdom and France, led to important 

precursor networks, they were not the Internet. There is no consensus on the exact date when the 

modern Internet came into being, but sometime in the early to mid-1980s is considered 

reasonable. 

The funding of a new U.S. backbone by the National Science Foundation in the 1980s, as well as 

private funding for other commercial backbones, led to worldwide participation in the 

development of new networking technologies, and the merger of many networks. Though the 

Internet has been widely used by academia since the 1980s, the commercialization of what was 

by the 1990s an international network resulted in its popularization and incorporation into 

virtually every aspect of modern human life. As of June 2012, more than 2.4 billion people—

over a third of the world's human population—have used the services of the Internet; 

approximately 100 times more people than were using it in 1995.  

The Internet has no centralized governance in either technological implementation or policies for 

access and usage; each constituent network sets its own policies. Only the overreaching 

definitions of the two principal name spaces in the Internet, the Internet Protocol address space 

and the Domain Name System, are directed by a maintainer organization, the Internet 
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Corporation for Assigned Names and Numbers (ICANN). The technical underpinning and 

standardization of the core protocols (IPv4 and IPv6) is an activity of the Internet Engineering 

Task Force (IETF), a non-profit organization of loosely affiliated international participants that 

anyone may associate with by contributing technical expertise. 

Terminology 

The Internet, referring to the specific global system of interconnected IP networks, is a proper 

noun and written with an initial capital letter. In the media and common use it is often not 

capitalized, viz. the internet. Some guides specify that the word should be capitalized when used 

as a noun, but not capitalized when used as a verb or an adjective.  The Internet is also often 

referred to as the Net. 

Historically the word internet was used, uncapitalized, as early as 1883 as a verb and adjective to 

refer to interconnected motions. Starting in the early 1970s the term internet was used as a 

shorthand form of the technical term internetwork, the result of interconnecting computer 

networks with special gateways or routers. It was also used as a verb meaning to connect 

together, especially for networks.  

The terms Internet and World Wide Web are often used interchangeably in everyday speech; it is 

common to speak of "going on the Internet" when invoking a web browser to view web pages. 

However, the Internet is a particular global computer network connecting millions of computing 

devices; the World Wide Web is just one of many services running on the Internet. The Web is a 

collection of interconnected documents (web pages) and other web resources, linked 

by hyperlinks and URLs.  In addition to the Web, a multitude of other services are implemented 

over the Internet, including e-mail, file transfer, remote computer control, newsgroups, 

and online games. All of these services can be implemented on anyintranet, accessible to 

network users. 

The term Interweb is a portmanteau of Internet and World Wide Web typically used sarcastically 

to parody a technically unsavvy user.  

Technology 

Protocols 
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As the user data is processed down through the protocol stack, each layer adds an encapsulation 

at the sending host. Data is transmitted "over the wire" at the link level, left to right. The 

encapsulation stack procedure is reversed by the receiving host. Intermediate relays remove and 

add a new link encapsulation for retransmission, and inspect the IP layer for routing purposes. 

The communications infrastructure of the Internet consists of its hardware components and a 

system of software layers that control various aspects of the architecture. While the hardware can 

often be used to support other software systems, it is the design and the rigorous standardization 

process of the software architecture that characterizes the Internet and provides the foundation 

for its scalability and success. The responsibility for the architectural design of the Internet 

software systems has been delegated to the Internet Engineering Task Force (IETF). The IETF 

conducts standard-setting work groups, open to any individual, about the various aspects of 

Internet architecture. Resulting discussions and final standards are published in a series of 

publications, each called a Request for Comments (RFC), freely available on the IETF web site. 

The principal methods of networking that enable the Internet are contained in specially 

designated RFCs that constitute the Internet Standards. Other less rigorous documents are simply 

informative, experimental, or historical, or document the best current practices (BCP) when 

implementing Internet technologies. 

The Internet standards describe a framework known as the Internet protocol suite. This is a 

model architecture that divides methods into a layered system of protocols (RFC 1122, RFC 

1123). The layers correspond to the environment or scope in which their services operate. At the 

top is the application layer, the space for the application-specific networking methods used in 

software applications, e.g., a web browser program uses the client-server application model and 

many file-sharing systems use a peer-to-peer paradigm. Below this top layer, the transport 

layer connects applications on different hosts via the network with appropriate data exchange 

methods. Underlying these layers are the core networking technologies, consisting of two layers. 
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The internet layer enables computers to identify and locate each other via Internet Protocol (IP) 

addresses, and allows them to connect to one another via intermediate (transit) networks. Last, at 

the bottom of the architecture, is a software layer, the link layer, that provides connectivity 

between hosts on the same local network link, such as a local area network (LAN) or a dial-up 

connection. The model, also known as TCP/IP, is designed to be independent of the underlying 

hardware, which the model therefore does not concern itself with in any detail. Other models 

have been developed, such as the Open Systems Interconnection (OSI) model, but they are not 

compatible in the details of description or implementation; many similarities exist and the 

TCP/IP protocols are usually included in the discussion of OSI networking. 

The most prominent component of the Internet model is the Internet Protocol (IP), which 

provides addressing systems (IP addresses) for computers on the Internet. IP enables 

internetworking and in essence establishes the Internet itself. IP Version 4 (IPv4) is the initial 

version used on the first generation of today's Internet and is still in dominant use. It was 

designed to address up to ~4.3 billion (10
9
) Internet hosts. However, the explosive growth of the 

Internet has led to IPv4 address exhaustion, which entered its final stage in 2011, when the 

global address allocation pool was exhausted. A new protocol version, IPv6, was developed in 

the mid-1990s, which provides vastly larger addressing capabilities and more efficient routing of 

Internet traffic. IPv6 is currently in growing deployment around the world, since Internet address 

registries (RIRs) began to urge all resource managers to plan rapid adoption and conversion. 

IPv6 is not interoperable with IPv4. In essence, it establishes a parallel version of the Internet not 

directly accessible with IPv4 software. This means software upgrades or translator facilities are 

necessary for networking devices that need to communicate on both networks. Most modern 

computer operating systems already support both versions of the Internet Protocol. Network 

infrastructures, however, are still lagging in this development. Aside from the complex array of 

physical connections that make up its infrastructure, the Internet is facilitated by bi- or multi-

lateral commercial contracts (e.g., peering agreements), and by technical specifications or 

protocols that describe how to exchange data over the network. Indeed, the Internet is defined by 

its interconnections and routing policies. 

Routing 

http://en.wikipedia.org/wiki/Internet_layer
http://en.wikipedia.org/wiki/IP_address
http://en.wikipedia.org/wiki/IP_address
http://en.wikipedia.org/wiki/Link_layer
http://en.wikipedia.org/wiki/LAN
http://en.wikipedia.org/wiki/Dial-up_Internet_access
http://en.wikipedia.org/wiki/Dial-up_Internet_access
http://en.wikipedia.org/wiki/TCP/IP
http://en.wikipedia.org/wiki/Open_Systems_Interconnection
http://en.wikipedia.org/wiki/IP_address
http://en.wikipedia.org/wiki/IPv4
http://en.wikipedia.org/wiki/IPv4_address_exhaustion
http://en.wikipedia.org/wiki/IPv6
http://en.wikipedia.org/wiki/IPv6_deployment
http://en.wikipedia.org/wiki/Regional_Internet_registry
http://en.wikipedia.org/wiki/Peering_agreement


 

 

Internet packet routing is accomplished among various tiers of Internet service providers. 

Internet service providers connect customers, which represent the bottom of the routing 

hierarchy, to customers of other ISPs via other higher or same-tier networks. At the top of the 

routing hierarchy are the Tier 1 networks, large telecommunication companies which exchange 

traffic directly with all other Tier 1 networks via peering agreements. Tier 2 

networks buy Internet transit from other providers to reach at least some parties on the global 

Internet, though they may also engage in peering. An ISP may use a single upstream provider for 

connectivity, or implement multihoming to achieve redundancy. Internet exchange points are 

major traffic exchanges with physical connections to multiple ISPs. 

Computers and routers use routing tables to direct IP packets to the next-hop router or 

destination. Routing tables are maintained by manual configuration or by routing protocols. End-

nodes typically use a default route that points toward an ISP providing transit, while ISP routers 

use the Border Gateway Protocol to establish the most efficient routing across the complex 

connections of the global Internet. 

Large organizations, such as academic institutions, large enterprises, and governments, may 

perform the same function as ISPs, engaging in peering and purchasing transit on behalf of their 

internal networks. Research networks tend to interconnect into large subnetworks such 

as GEANT, GLORIAD, Internet2, and the UK's national research and education 

network, JANET. 

General structure 

The Internet structure and its usage characteristics have been studied extensively. It has been 

determined that both the Internet IP routing structure and hypertext links of the World Wide Web 

are examples of scale-free networks.  

http://en.wikipedia.org/wiki/Internet_service_provider
http://en.wikipedia.org/wiki/Tier_1_network
http://en.wikipedia.org/wiki/Peering
http://en.wikipedia.org/wiki/Tier_2_network
http://en.wikipedia.org/wiki/Tier_2_network
http://en.wikipedia.org/wiki/Internet_transit
http://en.wikipedia.org/wiki/Multihoming
http://en.wikipedia.org/wiki/Internet_exchange_point
http://en.wikipedia.org/wiki/Routing_table
http://en.wikipedia.org/wiki/Routing_protocol
http://en.wikipedia.org/wiki/Default_route
http://en.wikipedia.org/wiki/Border_Gateway_Protocol
http://en.wikipedia.org/wiki/GEANT
http://en.wikipedia.org/wiki/GLORIAD
http://en.wikipedia.org/wiki/Internet2
http://en.wikipedia.org/wiki/National_research_and_education_network
http://en.wikipedia.org/wiki/National_research_and_education_network
http://en.wikipedia.org/wiki/JANET
http://en.wikipedia.org/wiki/Scale-free_network
http://en.wikipedia.org/wiki/File:Internet_Connectivity_Distribution_&_Core.svg


Many computer scientists describe the Internet as a "prime example of a large-scale, highly 

engineered, yet highly complex system".The Internet is heterogeneous; for instance, data transfer 

rates and physical characteristics of connections vary widely. The Internet exhibits "emergent 

phenomena" that depend on its large-scale organization. For example, data transfer rates exhibit 

temporal self-similarity. The principles of the routing and addressing methods for traffic in the 

Internet reach back to their origins in the 1960s when the eventual scale and popularity of the 

network could not be anticipated. Thus, the possibility of developing alternative structures is 

investigated. The Internet structure was found to be highly robust to random failures and very 

vulnerable to high degree attacks.
[
  

issues. 

Modern Uses 

The Internet allows greater flexibility in working hours and location, especially with the spread 

of unmetered high-speed connections. The Internet can be accessed almost anywhere by 

numerous means, including through mobile Internet devices. Mobile phones, datacards, handheld 

game consoles and cellular routers allow users to connect to the Internet wirelessly. Within the 

limitations imposed by small screens and other limited facilities of such pocket-sized devices, the 

services of the Internet, including email and the web, may be available. Service providers may 

restrict the services offered and mobile data charges may be significantly higher than other 

access methods. 

Educational material at all levels from pre-school to post-doctoral is available from websites. 

Examples range from CBeebies, through school and high-school revision guides and virtual 

universities, to access to top-end scholarly literature through the likes of Google Scholar. 

For distance education, help with homework and other assignments, self-guided learning, 

whiling away spare time, or just looking up more detail on an interesting fact, it has never been 

easier for people to access educational information at any level from anywhere. The Internet in 

general and the World Wide Web in particular are important enablers of 

both formal and informal education. 

The low cost and nearly instantaneous sharing of ideas, knowledge, and skills has 

made collaborative work dramatically easier, with the help of collaborative software. Not only 

can a group cheaply communicate and share ideas but the wide reach of the Internet allows such 

groups more easily to form. An example of this is the free software movement, which has 

produced, among other things, Linux, Mozilla Firefox, and OpenOffice.org. Internet chat, 

whether using an IRC chat room, an instant messaging system, or a social networking website, 

allows colleagues to stay in touch in a very convenient way while working at their computers 
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during the day. Messages can be exchanged even more quickly and conveniently than via email. 

These systems may allow files to be exchanged, drawings and images to be shared, or voice and 

video contact between team members. 

Content management systems allow collaborating teams to work on shared sets of documents 

simultaneously without accidentally destroying each other's work. Business and project teams 

can share calendars as well as documents and other information. Such collaboration occurs in a 

wide variety of areas including scientific research, software development, conference planning, 

political activism and creative writing. Social and political collaboration is also becoming more 

widespread as both Internet access and computer literacy spread. 

The Internet allows computer users to remotely access other computers and information stores 

easily, wherever they may be. They may do this with or without computer security, i.e. 

authentication and encryption technologies, depending on the requirements. This is encouraging 

new ways of working from home, collaboration and information sharing in many industries. An 

accountant sitting at home can audit the books of a company based in another country, on 

a server situated in a third country that is remotely maintained by IT specialists in a fourth. These 

accounts could have been created by home-working bookkeepers, in other remote locations, 

based on information emailed to them from offices all over the world. Some of these things were 

possible before the widespread use of the Internet, but the cost of private leased lines would have 

made many of them infeasible in practice. An office worker away from their desk, perhaps on the 

other side of the world on a business trip or a holiday, can access their emails, access their data 

using cloud computing, or open a remote desktop session into their office PC using a 

secureVirtual Private Network (VPN) connection on the Internet. This can give the worker 

complete access to all of their normal files and data, including email and other applications, 

while away from the office. It has been referred to among system administrators as the Virtual 

Private Nightmare, because it extends the secure perimeter of a corporate network into remote 

locations and its employees' homes. 

Services 

World Wide Web 

Many people use the terms Internet and World Wide Web, or just the Web, interchangeably, but 

the two terms are not synonymous. The World Wide Web is only one of hundreds of services 

used on the Internet. The Web is a global set of documents, images and other resources, logically 

interrelated by hyperlinks and referenced with Uniform Resource Identifiers (URIs). URIs 

symbolically identify services, servers, and other databases, and the documents and resources 

that they can provide. Hypertext Transfer Protocol (HTTP) is the main access protocol of the 
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World Wide Web. Web servicesalso use HTTP to allow software systems to communicate in 

order to share and exchange business logic and data. 

World Wide Web browser software, such as Microsoft's Internet Explorer, Mozilla 

Firefox, Opera, Apple's Safari, and Google Chrome, lets users navigate from one web page to 

another via hyperlinks embedded in the documents. These documents may also contain any 

combination of computer data, including graphics, sounds, text, video, multimedia and 

interactive content that runs while the user is interacting with the page. Client-side software can 

include animations, games, office applications and scientific demonstrations. Through keyword-

driven Internet research using search engines like Yahoo! and Google, users worldwide have 

easy, instant access to a vast and diverse amount of online information. Compared to printed 

media, books, encyclopedias and traditional libraries, the World Wide Web has enabled the 

decentralization of information on a large scale. 

The Web has also enabled individuals and organizations to publish ideas and information to a 

potentially large audience online at greatly reduced expense and time delay. Publishing a web 

page, a blog, or building a website involves little initial cost and many cost-free services are 

available. Publishing and maintaining large, professional web sites with attractive, diverse and 

up-to-date information is still a difficult and expensive proposition, however. Many individuals 

and some companies and groups use web logs or blogs, which are largely used as easily 

updatable online diaries. Some commercial organizations encourage staff to communicate advice 

in their areas of specialization in the hope that visitors will be impressed by the expert 

knowledge and free information, and be attracted to the corporation as a result. 

One example of this practice is Microsoft, whose product developers publish their personal blogs 

in order to pique the public's interest in their work. Collections of personal web pages published 

by large service providers remain popular, and have become increasingly sophisticated. Whereas 

operations such as Angelfire and GeoCities have existed since the early days of the Web, newer 

offerings from, for example, Facebook and Twitter currently have large followings. These 

operations often brand themselves as social network services rather than simply as web page 

hosts. 

Advertising on popular web pages can be lucrative, and e-commerce or the sale of products and 

services directly via the Web continues to grow. 

When the Web began in the 1990s, a typical web page was stored in completed form on a web 

server, formatted in HTML, ready to be sent to a user's browser in response to a request. Over 

time, the process of creating and serving web pages has become more automated and more 

dynamic. Websites are often created using content management or wiki software with, initially, 

http://en.wikipedia.org/wiki/Web_service
http://en.wikipedia.org/wiki/Internet_Explorer
http://en.wikipedia.org/wiki/Mozilla_Firefox
http://en.wikipedia.org/wiki/Mozilla_Firefox
http://en.wikipedia.org/wiki/Opera_(web_browser)
http://en.wikipedia.org/wiki/Apple_Inc.
http://en.wikipedia.org/wiki/Safari_(web_browser)
http://en.wikipedia.org/wiki/Google_Chrome
http://en.wikipedia.org/wiki/Computer_data
http://en.wikipedia.org/wiki/Plain_text
http://en.wikipedia.org/wiki/Web_video
http://en.wikipedia.org/wiki/Multimedia
http://en.wikipedia.org/wiki/Client-side_scripting
http://en.wikipedia.org/wiki/Web_game
http://en.wikipedia.org/wiki/Office_applications
http://en.wikipedia.org/wiki/Keyword_(Internet_search)
http://en.wikipedia.org/wiki/Internet_research
http://en.wikipedia.org/wiki/Web_search_engine
http://en.wikipedia.org/wiki/Yahoo!_Search
http://en.wikipedia.org/wiki/Google_(search_engine)
http://en.wikipedia.org/wiki/Publish
http://en.wikipedia.org/wiki/Audience
http://en.wikipedia.org/wiki/Cost
http://en.wikipedia.org/wiki/Employees
http://en.wikipedia.org/wiki/Microsoft
http://en.wikipedia.org/wiki/Software_developer
http://en.wikipedia.org/wiki/Angelfire
http://en.wikipedia.org/wiki/GeoCities
http://en.wikipedia.org/wiki/Social_network_service
http://en.wikipedia.org/wiki/Online_advertising
http://en.wikipedia.org/wiki/E-commerce
http://en.wikipedia.org/wiki/HTML
http://en.wikipedia.org/wiki/Content_management
http://en.wikipedia.org/wiki/Wiki


very little content. Contributors to these systems, who may be paid staff, members of a club or 

other organization or members of the public, fill underlying databases with content using editing 

pages designed for that purpose, while casual visitors view and read this content in its final 

HTML form. There may or may not be editorial, approval and security systems built into the 

process of taking newly entered content and making it available to the target visitors. 

Communication 

Email is an important communications service available on the Internet. The concept of sending 

electronic text messages between parties in a way analogous to mailing letters or memos predates 

the creation of the Internet. Pictures, documents and other files are sent as email attachments. 

Emails can be cc-ed to multiple email addresses. 

Internet telephony is another common communications service made possible by the creation of 

the Internet. VoIP stands for Voice-over-Internet Protocol, referring to the protocol that underlies 

all Internet communication. The idea began in the early 1990s with walkie-talkie-like voice 

applications for personal computers. In recent years many VoIP systems have become as easy to 

use and as convenient as a normal telephone. The benefit is that, as the Internet carries the voice 

traffic, VoIP can be free or cost much less than a traditional telephone call, especially over long 

distances and especially for those with always-on Internet connections such as cable or ADSL. 

VoIP is maturing into a competitive alternative to traditional telephone service. Interoperability 

between different providers has improved and the ability to call or receive a call from a 

traditional telephone is available. Simple, inexpensive VoIP network adapters are available that 

eliminate the need for a personal computer. 

Voice quality can still vary from call to call, but is often equal to and can even exceed that of 

traditional calls. Remaining problems for VoIP include emergency telephone number dialing and 

reliability. Currently, a few VoIP providers provide an emergency service, but it is not 

universally available. Older traditional phones with no "extra features" may be line-powered only 

and operate during a power failure; VoIP can never do so without a backup power source for the 

phone equipment and the Internet access devices. VoIP has also become increasingly popular for 

gaming applications, as a form of communication between players. Popular VoIP clients for 

gaming include Ventrilo and Teamspeak. Modern video game consoles also offer VoIP chat 

features. 

Data transfer 

File sharing is an example of transferring large amounts of data across the Internet. A computer 

file can be emailed to customers, colleagues and friends as an attachment. It can be uploaded to a 

website or FTP server for easy download by others. It can be put into a "shared location" or onto 
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a file server for instant use by colleagues. The load of bulk downloads to many users can be 

eased by the use of "mirror" servers or peer-to-peer networks. In any of these cases, access to the 

file may be controlled by user authentication, the transit of the file over the Internet may be 

obscured by encryption, and money may change hands for access to the file. The price can be 

paid by the remote charging of funds from, for example, a credit card whose details are also 

passed – usually fully encrypted – across the Internet. The origin and authenticity of the file 

received may be checked by digital signatures or by MD5 or other message digests. These simple 

features of the Internet, over a worldwide basis, are changing the production, sale, and 

distribution of anything that can be reduced to a computer file for transmission. This includes all 

manner of print publications, software products, news, music, film, video, photography, graphics 

and the other arts. This in turn has caused seismic shifts in each of the existing industries that 

previously controlled the production and distribution of these products. 

Streaming media is the real-time delivery of digital media for the immediate consumption or 

enjoyment by end users. Many radio and television broadcasters provide Internet feeds of their 

live audio and video productions. They may also allow time-shift viewing or listening such as 

Preview, Classic Clips and Listen Again features. These providers have been joined by a range 

of pure Internet "broadcasters" who never had on-air licenses. This means that an Internet-

connected device, such as a computer or something more specific, can be used to access on-line 

media in much the same way as was previously possible only with a television or radio receiver. 

The range of available types of content is much wider, from specialized technical webcasts to on-

demand popular multimedia services. Podcasting is a variation on this theme, where – usually 

audio – material is downloaded and played back on a computer or shifted to a portable media 

player to be listened to on the move. These techniques using simple equipment allow anybody, 

with little censorship or licensing control, to broadcast audio-visual material worldwide. 

Digital media streaming increases the demand for network bandwidth. For example, standard 

image quality needs 1 Mbit/s link speed for SD 480p, HD 720p quality requires 2.5 Mbit/s, and 

the top-of-the-line HDX quality needs 4.5 Mbit/s for 1080p. 

Webcams are a low-cost extension of this phenomenon. While some webcams can give full-

frame-rate video, the picture either is usually small or updates slowly. Internet users can watch 

animals around an African waterhole, ships in the Panama Canal, traffic at a local roundabout or 

monitor their own premises, live and in real time. Video chat rooms and video conferencing are 

also popular with many uses being found for personal webcams, with and without two-way 

sound. YouTube was founded on 15 February 2005 and is now the leading website for free 

streaming video with a vast number of users. It uses a flash-based web player to stream and show 

video files. Registered users may upload an unlimited amount of video and build their own 
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personal profile. YouTube claims that its users watch hundreds of millions, and upload hundreds 

of thousands of videos daily.  

Access 

Common methods of Internet access in homes include dial-up, landline broadband (over coaxial 

cable, fiber optic or copper wires), Wi-Fi, satellite and 3G/4G technology cell phones. Public 

places to use the Internet include libraries and Internet cafes, where computers with Internet 

connections are available. There are also Internet access points in many public places such as 

airport halls and coffee shops, in some cases just for brief use while standing. Various terms are 

used, such as "public Internet kiosk", "public access terminal", and "Web payphone". Many 

hotels now also have public terminals, though these are usually fee-based. These terminals are 

widely accessed for various usage like ticket booking, bank deposit, online payment etc. Wi-Fi 

provides wireless access to computer networks, and therefore can do so to the Internet 

itself. Hotspots providing such access include Wi-Fi cafes, where would-be users need to bring 

their own wireless-enabled devices such as a laptop or PDA. These services may be free to all, 

free to customers only, or fee-based. A hotspot need not be limited to a confined location. A 

whole campus or park, or even an entire city can be enabled. 

Grassroots efforts have led to wireless community networks. Commercial Wi-Fi services 

covering large city areas are in place in London, Vienna, Toronto, San Francisco, Philadelphia, 

Chicago and Pittsburgh. The Internet can then be accessed from such places as a park bench. 

 Apart from Wi-Fi, there have been experiments with proprietary mobile wireless networks 

like Ricochet, various high-speed data services over cellular phone networks, and fixed wireless 

services. High-end mobile phones such as smartphones in general come with Internet access 

through the phone network. Web browsers such as Opera are available on these advanced 

handsets, which can also run a wide variety of other Internet software. More mobile phones have 

Internet access than PCs, though this is not as widely used. An Internet access provider and 

protocol matrix differentiates the methods used to get online. 

An Internet blackout or outage can be caused by local signaling interruptions. Disruptions 

of submarine communications cables may cause blackouts or slowdowns to large areas, such as 

in the2008 submarine cable disruption. Less-developed countries are more vulnerable due to a 

small number of high-capacity links. Land cables are also vulnerable, as in 2011 when a woman 

digging for scrap metal severed most connectivity for the nation of Armenia. Internet blackouts 

affecting almost entire countries can be achieved by governments as a form of Internet 

censorship, as in the blockage of the Internet in Egypt, whereby approximately 93% of networks 

were without access in 2011 in an attempt to stop mobilization for anti-government protests.  
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